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^ANNOnNCEMENT. 



The Connecticut Agricultural Experiment Station 
was established in accordance with an Act of the General 
Assembly approved March 21, 1877, "for the purpose of 
promoting Agriculture by scientific investigation and experi- 
ment." 

The Station is prepared to analyze and test fertilizers, cattle- 
foods, seeds, milk, and other agricultural materials and products, 
to identify grasses, weeds, moulds, blights, mildews, useful or 
injurious insects, to suggest methods of combatting injurious 
fungous and insect pests, to advise as to the planting and man- 
agement of woodland, etc., and to give information on various 
subjects of Agricultural Science, for the use and advantage of 
the citizens of Connecticut. 

The Station does not undertake sanitary analyses of water. 

The Station makes analyses of Fertilizers, Seed-Tests, etc., 
for the citizens of Connecticut, without charge, provided — 

1. That the results are of use to the public and are free 
to publish. 

2. That the samples are taken from stock now in the market, 
and in accordance with the Station "Instructions for Sampling." 

3. That the samples are fully described and retail prices 
given on the Station "Forms of Description." 

The officers of the Station will take pains to obtain for 
analysis samples of all the commercial fertilizers sold in Con- 
necticut; but the organized cooperation of farmers is essential 
for the full and timely protection of their interests. 

By Acts of Legislature it is made the business of this Station 
to examine ccwnmercial cattle feeds and articles used for human 
food or drink on sale in Connecticut, with reference to their 
adulterations. 

Through the State entcanologist, a member of the Station 
staff, the Station is also required to make regular inspections 
of nurseries. 

All work proper to the Experiment Station that can be used 
for the public benefit will be done without charge. The Station 
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undertakes no work the results of which are not at its disposal 
to use or publish, if deemed advisable for the public good. 

Results of analysis or investigation that are of general interest 
will be published in the Bulletins, of which copies are sent to 
each Post Office in this State, and to every citizen of the State 
who applies for them. These results will be summed up in the 
Annual Reports made to the Governor. 

It is the wish of the Board of Control to make the Station as 
widely useful as its resources will admit. Every Connecticut 
citizen who is concerned in agriculture, whether farmer, manu- 
facturer, or dealer, has the right to apply to the Station for any 
assistance that comes within its province to render, and the 
Station will respond to all applications as far as lies in its power. 

'^ Instructions and Forms for taking samples sent on applica- 
tion. 

<*" Parcels by Express, to receive attention should be prepaid, 
and communications should be directed to the 

AGRICULTURAL EXPERIMENT STATION, 
New Haven, Conn. 

'*' Station Grounds, Laboratories and Office are at 123 Hunt- 
ington street, between Whitney avenue and Prospect street, Ifi 
miles North of City Hall. Huntington street may be reached 
by Whitney Avenue electric cars, which pass the railway station 
every twelve minutes. 

**■ The Station has Telephone connection and may be spoken 
from all parts of the State at all hours between 7.30 a. m, and 
9.30 p. M. 
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Report- of the Board of Control 



CONNECTICUT AGRICULTURAL EXPERIMENT 
STATION. 



To His Excellency, George P. McLean, Governor of Con- 
necticut: 
The Board of Control of the Connecticut Agricultural Experi- 
ment Station herewith submits its Report for the year ending 
October 31st, 1901 : 

The Convention of the Association of American 
Agricultural Colleges and Experi- 
ment Stations. 
On the 13th, 14th and 15th of November, 1900, by invitation 
of the Connecticut Stations, this Association held its meetings 
in New Haven and Middletown. The occasion was notable 
because it marked the twenty-fifth anniversary of the establish- 
ment of the first agricultural station in the United States, which 
began its work in Middletown in 1875. 

Legislation. 
At the January Session of 1901 the General Assembly passed 
three acts directly affecting the Station. The first, an Act Con- 
cerning Insect Pests, required the Board of Control of this 
Station to appoint a State entomologist to serve during the 
pleasure of the Board and to be responsible to it for the per- 
formance of his duties. He "shall have an office at the 
Experiment Stati<m in New Haven, but shall receive no compen- 
sation, other than his regular salary as a member of the Station 
staff." The Board of Control, in compliance with this act, in 
July, 1901, appointed Mr. W. E. Britton to be State Entomolo- 
gist. Mr. Britton has for six years been a member of the 
Station staff, engaged in entomological study and work in this 
State. 
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"An Act Concerning the Reforestization of Barren Lands" 
requires this Board to appoint a State forester, who shall serve 
during the pleasure of the Board, shall have an office at the 
Experiment Station in New Haven, and shall receive no com- 
pensation other than his regular salary as a member of the 
Station staff. In ccnnpliance with it, the Board of Ccmtrol, in 
July, 1901, appointed as State Forester, Walter Mulford, F.E. 
Mr. Mulford was already a member of the Station staff, in 
charge of tree planting and forestry work. 

"An Act Concerning the Purchase of Milk and Cream" 
required that after August i, 1901, only such bottles and 
pipettes as have been tested either by this Station or by the 
Connecticut Agricultural College and marked as accurate, shall 
be used in testing milk or cream by the Babcock method as a 
basis of payment. Since the passage of this law, 2,312 pieces of 
apparatus for the Babcock Test have been examined, marked 
and returned to their owners, — creameries and dairymen, — by 
the Station, without charge. 

It will be seen that these statutes lay upon the Station a very 
considerable amount of work, without any additional appro- 
priation. 

The Fertilizer Control. 

During April, May and June, Mr. V, L. Churchill, agent of 
this Station, visited ninety-five towns and villages in this State 
and drew five hundred and forty-three samples of commercial 
fertilizers, representing all but one of the brands which have 
been entered for sale in the State. 

Other analyses of fertilizers and manurial waste products 
have brought the total number of analyses of this class up to 
four hundred and twenty-nine. 

These analyses have all been executed by Messrs. Winton, 
Ogden and Harris, with the assistance of Mr. Lange. 

The detailed account of this work has been prepared for pub- 
lication and is now in the printer's hands. 

Examination of Food Products. 

During the year, sampling agents of this Station have visited 

forty-three towns and villages in the State and have bought 

about thirteen hundred samples of food products for table use. 
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Four hundred and thirty samples of vinegar, butter and molas- 
ses have also been submitted for e;Kamination by the Dairy Com- 
missioner. 

Of the samples received from these two sources, 1357 have 
already been examined and 391 are now being tested. 

The microscopic work involved has been wholly done by Mr. 
Winton; the chemical work by Messrs. Winton, Ogden and 
Silverman. 

Examination of Cattle Feeds. 

The results of this work, done since the 31st of October, 1900, 
were printed in the twenty-fourth Report of this Station, in 
order to bring them to the attention of dairymen and others as 
soon as possible. 

During October of the present year, the sampling agent has 
drawn two hundred and sixty-one samples of commercial feeds 
from all parts of the State. Analyses of them will be made 
and published as soon as is possible. 

Microscopic Study. 

In addition to the routine microscopic examinations of food 
products and feeds, Mr. Winton has in hand a study of the 
microscopic structure of certain foods and adulterants which 
have not hitherto been adequately described. This will be a 
ccHitribution to the general knowledge of the subject. 

In the twenty-fourth Report appeared the first of the series, — 
a paper of nine pages, illustrated with woodcuts of nine original 
drawings, — on The Anatomy of the Maize Cob. The forthcom- 
ing Report will contain a second article. The Anatomy of the 
Fruit of the Cocoanut (Cocas nuctfera), illustrated with eleven 
woodcuts of original drawings. 

Study of Proteids. 
Dr. Osborne, with the assistance of Messrs. Campbell and 
Williams, has continued his studies on the constitution and prop- 
erties of nucleic acid, which promise to yield very valuable 
results. 

Botanical Work. 

Little has been done in the botanical department this year, 

owing to the absence of the botanist. Dr. Sturgis, during the 
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Spring and summer. Mr, Rorer has, however, answered cor- 
respondence and personal calls relating to fungous diseases and 
has continued the work of collecting economic fungi for the 
Station herbarium. 

The valuable Station herbarium of flowering plants, contain- 
ing about 5,000 specimens, was carefully gone over during the 
winter, under Dr. Sturgis' direction, to note and check any 
insect attack. 

Horticultural Work, 

This department has been in charge of Mr. Britton. The 
observations on the comparative availability of the nitrogen of 
nitrate of soda, cotton seed meal and hard ground bone have 
been continued in fourteen pot cultures of grass. 

To study the effect of different amounts of lime mixed with 
the compost, twelve cultures of carnations, in plots filled with 
rich potting soil, have been made in the forcing house. 

Screened street sweepings, with and without lime, have also 
been tried as a soil for growing carnations. 

Eighteen plots of lettuce have been grown, some in compost 
and some in street sweepings, to note the effect of partial steril- 
ization of the soil by steam. 

In continuing observations on the influence of the absolute 
weight of the tomato seed on the quantity and quality of the 
crop, one hundred and two tomato plants were grown in the 
forcing house during the winter, and forty in the testing garden 
during the summer. 

Over two hundred chestnut cions of approved varieties were 
set in sprouts of native growth. 

Entouolocical Work. 

The entomological work, done by Mr. Britton, has included 
a study of the structure, life-history and best means of combat- 
ting the "white fly," a serious greenhouse pest. 

Considerable time has also been given to experiments on the 
destruction of the San Jose scale. Spraying tests have been 
made in four localities near New Haven. The effect of differ- 
ent insecticides upon both the scale and the trees, when applied 
at different times during the season, has been carefully noted. 
Further information has also been gathered and observations 
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have been made on the distribution and spread of this insect in 
Connecticut. 

Ninety-six specimens of insects have been received from Con- 
necticut farmers for identification, information regarding their 
habits and directions for preventing their ravages, and 466 let- 
ters have been written on these subjects. 

Observations on various injurious species have also been made 
during the year in all parts of the State, and since July ist 
thirty-tv^o nursery inspections have been made. 

Improvement of Waste Lands. 

The following work has been done, under the supervision of 
Mr. Mulford, on the Lockwood field : 

White pine seed has been sown broadcast on two acres, 
divided into half-acre lots, to test the value of this method of 
planting, at the rate of two, three, four and five pounds of seed 
per acre. 

White and black birch seed have also been sown, to serve as 
a nurse growth for later plantings of white pine, 

A small area has been planted with cuttings of the Carolina 
poplar, and at present a larger area is being planted with white 
oak acorns. 

A nursery has been established at Poquonock, which contains 
two-year-old seedlings of white pine and Norway pine (about 
1900 of each) and 800 seedlings of Norway spruce. 

There are also about 65,000 seedlings of white pine and 30,000 
of pitch pine in the nursery, from seed sown in the spring of 
1901. 

Mr. Mulford has also begun a forest survey of a small area 
in Hartford County, which will show its present condition, its 
resources and possibilities of forest production, and may serve 
as a starting point for further work in this direction. 

Mr. Mulford has begun his duties as State Forester. 

ToBACO) Experiments. 
In the season of 1900 and in co-operation with the United 
States Department of Apiculture, an experiment was made at 
Poquonock, under the management of the director, to determine 
whether Sumatra cigar wrapper leaf of good quality could be 
raised in this State under cloth shade. The experiment was not 
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concluded when this Board made its last report, but the final 
outcome was most satisfactory, demonstrating that it was pos- 
sible to produce Sumatra leaf of a very excellent quality and 
equal to the average of imported Sumatra leaf. Whether this 
could be done at a profit, naturally could not be determined in 
one year. 

The experiment is being repeated this year by the Station 
on a larger scale and with added detail, and a number of tobacco 
growers, stimulated by its success, are, likewise, experimenting 
(HI the same subject. 

The Fertilization of Peach Orchards. 
A study of the effects of different amounts of potash and of 
the forms of nitrc^en best adapted to the crop, begun in 1896 in 
the orchard of A. E. Plant of Branford, has been continued dur- 
ing the present year under the supn^ision of the Director. 

Station Grounds. 

Following a plan previously determined, about fifty white 
pine trees have been set out and a considerable number of orna- 
mental shrubs which had been grown from seedlings or cuttings 
in nursery rows. The use of this planting is in part to replace 
trees'which will probably die before many years, to establish 
a screen between the Station and adjoining land, and in general 
to improve the appearance and value of the property. 

It is proposed to gradually introduce as many species of our 
native ornamental trees as is practicable. 

Seed Testing. 
Three hundred and eighteen samples of seeds, chiefly of vege- 
table and garden crops, have been tested as to their vitality, in 
the interests of seed growers and purchasers, by Mr, V. L. 
Churchill. 

Changes in the Station Staff. 
Prof. S. W. Johnson, who was director of this Station from 
its incorporation until January, 1900, and who, on resigning that 
crffice, continued on the staff, at the urgent request of this Board, 
as advising and consulting chemist, resigned that position in 
July, 1901. 
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Mr. G. F. Campbell, a member of the staff as chemist since 
1894, resigned in December, 1900, to accept a position as chemist 
in a manufacturing establishment. 

Mr. M. C. Williams, who succeeded him, resigned in August, 
1901. 

Mr. Oifford Langley, a member of the staff as chemist since 
September, 1899, resigned in March, 1901, to accept a position 
as chemist in a manufacturing establishment. 

I, F. Harris, B.S., a graduate of the University of North 
Carolina, joined the staff as chemist in March, 1901. 

Max Silverman, Ph.B., a graduate of Yale University, joined 
the staff as chemist August 1, 1901. 

Dr. William C. Sturgis, botanist of the Station, for urgent 
family reasons, was given leave of absence in March of the 
present year. During the summer months of 1901, Mr. J, B. 
Rorer, a graduate of Harvard University, has very acceptably 
done the necessary botanical work of the Station. 

Miss L. M. Brautlecht was appointed bookkeeper and assist- 
ant clerk in February of the present year. 

It having been some time before determined to take up a new 
line of work and study, namely, the improvement of the waste 
and barren lands of the State, Mr. Walter Mulford was ap- 
pointed to study these matters, with special reference to the 
needs and opportunities of the farmer. Mr. Mulford is a 
graduate of Cornell University and of the Cornell Forestry 
School, and entered on his work April i, 1901. 

Publications. 

The twenty-fourth Report of this Station for 1900, a volume 
of 513 pages, has been issued in an edition of 10,500 copies. 
Under the present statute, the State pays for the printing of but 
7,000 copies. As our mailing list now numbers 10,250, it has 
been necessary for the Station to print 3,500 copies at its own 
expense to meet the demand. 

The Food Report and the Report on Fertilizers would need 
to be printed in still larger numbers if we met all the requests 
made for them from other states. 

The following bulletins have been issued during the year in 
editions of 10,500 copies: Bulletin 131, November, 1900, "The 
Protection of Shade Trees in Towns and Cities," 30 pages and 9 
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plates. Bulletin 132, February, 1901, "Condimental and Medi- 
cinal Cattle and Poultry Foods," 7 pages. Bulletin 133, Febru- 
ary, 1901, "Commercial Feeding Stuffs in the Connecticut Mar- 
ket," zg pages. Bulletin 134, August, 1901, "The New Law 
Concerning Insect Pests," 6 pages. Owing to unusual 
demands, 1,000 extra copies of Bulletin 131 were printed and 
distributed several months after the regular edition was 
exhausted. 

There have also been issued in small editions a printed Notice 
to Users of the Babcock Test, 3 pages, and a Notice to Owners 
of Waste Lands and Cut-over Woodlands Suitable for Growth 
of Timber, 3 pages. 

Correspondence, 
More than 3,160 letters and manuscript reports of fertilizer 
and other analyses have been written cm Station business, in 
addition to those of the entomologist already mentioned. 

Meetings of the Board. 
During the year ending October 31st, the Board of Control 
has held three meetings. 

All of which is respectfully submitted, 

Wm. H. Brewer, Secretary. 

New Havxn, Conn. 
Nov. 1st, 190 1. 
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Wm. H. Brzweb, in account with the Connecticut Agricultural Experi- 
ment Station for the fiscal year ending September 30, 1901. 

Receipts. 

Slate Appropriation, Agriculture $10,000.00 

State Appropriation, Foods 2,500.00 

State Appropriation, Insect Pests 75O-0O 

United States Appropriation 7,500.00 

Analysis Fee 8,727.05 

Sales of Tobacco 865.52 

Sales of other produce 43<90 

From the Lockwood Income 1,054.08 

Miscellaneous Receipts 15-30 

$31,455-85 

Disbursements. 

E. H.Jenkins, Salary $2,8oaoo 

W. H. Brewer, " 1,000.00 

V. E. Cole, " Soaoo 

L. M. Brautlecht, " 32aoo 

W. C. Sturgis, " 1,044.86 

S. W. Johnson, " 962.50 

A. L. Winton, " 1,844.45 

T. B. Osborne, " 1,800.00 1 

A. W. Ogden. " 1,700.00 

C Langley, " 333.33 

G. F. Campbell, " 166JS7 

M-CWiUiams, " 371.12 

I. F. Harris, " 502x0 

W. E. BrittOn, " 1,200.00 

M. Silverman, " loaoo 

J. B. Rorer, " 300.00 

W. Mulford, " 367.00 

J. B. Olcott, " 800.00 

H. Lange, " 720.00 

C. J. Rice, " 600.00 

V. L. Churchill, " 660.00 

Labor i,274-30 

Publications 1,490.06 

PosUge 189.93 

Stationery 378.30 
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Telephone and Tel^japh $ 92 ji 

Freight and Express 79.73 

Gas 191. 1 1 

Coal 813^ 

Water 147.00 

Chemical Laboratory Supplies 1,362.76 

Agricultural and Horticultural Supplies 57-78 

Miscellaneous Supplies 127.91 

Fertilizers 83.75 

Feeding StuSs iia56 

Library 5"-59 

Tools and Machinery 47-73 

Furniture and Fixtures 38.95 

Scientific Apparatus iai.90 

Traveling, by the Board of Control 7365 

Traveling, by the Station Staff l8a36 

Tobacco Experiments 1^419.17 

Fertilizer and Food Sampling 646.84 

Insurance 337-49 

State E^tomolc^st, on Insect Pest account 550-00 

Lockwood Expenses and Forestry 535-6? 

Unclassified Sundries 830-73 

Betterments 458-35 

Repairs 327-66 

$30,761.03 

Analysis Fees on hand, Sept. 30, 1901 494.83 

Insect Pest Funds on hand. Sept, 30. 1901 2oaoo 

$31455-85 

Memorandum — The accounts of the Treasurer have been duly audited 
t^ the State Auditors of Public Accounts- The Report of the Treasurer 
for the fiscal year of the United Stales, ending June 30th, 1901, was duly 
rendered to the Secretary of the Treasury of the United States, and a 
duplicate to the Secretary of Agriculture. The same classification of 
receipts and disbursements used in previous years is continued in the 
above account. 

WM- H. BREWER, Treasurer. 
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COMMERCIAL FERTILIZERS.* 



During 1901 thirty-six manufacturing firms have entered for 
sale in this State two hundred and ten distinct brands of fer- 
tilizers, viz.: 

Special manures for particular crops 88 

Other nitrogenous superphosphates 80 

Bone manures and "bone and potash" 24 

Fish, tankage, castor pomace and chemicals 18 



The association of a considerable number of companies in the 
American Fertilizer and Chemical Co. has reduced the number 
of firms doing a fertilizer business in Connecticut from fifty-one 
in 1900 to thirty-six in 1901, and, largely because of this reduc- 
tion, the number of brands of fertilizers entered for sale has 
fallen from 249 in 1900 to 210 in 1901. 

The duties of this Station regarding fertilizers are prescribed 
by law as follows : 

THE FERTILIZER LAW OF CONNECTICUT. 

The General Assembly, in 1882, passed an act concerning 
Commercial Fertilizers, which, as amended in 1893, is now in 
force. 

Attention is especially called to the following requirements 
of the law, the full text of which is printed on pages 3-5. 

I. In case of all fertilizers or manures, except stable manure 
and the products of local manufacturers of less value than ten 
dollars a ton, the law holds the seli.er responsible for affixing 
a correct label or statement to every package or lot sold or 
offered, as well as for the payment of an analysis fee of ten 
dollars for each fertilizing ingredient which the fertilizer con- 
tains or is claimed to contain, unless the manufacturer or 

*The analyses of fertilizers included in this chapter have been made 
by the Chemists of the Station, Messrs. Wlnton, Ogden and Harris, 
with the help of Mr. Laage. The results have been tabulated and dis- 
cussed by the Director. 
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IMPORTER has provided labels or statements and has paid the 
fee. Sections 4005 and 4007. 

The Station understands "the fertilizing ingredients" to be those 
whose determination in an analysis is necessary for a valuation, and 
which are generally Nitrogen, Phosphoric Acid and Potash. The 
analysis fees in case of any fertilizer will, therefore, usually be ten. 
twenty, or thirty dollars, according as one, two, or three of these 
ingredients are contained or claimed Co exist in the fertilizer. 

2. The law also requires, t'w the case of every commercial fer- 
tilizer, that a sealed sample shall be deposited with the Director 
of the Station by the manufactukeb or importer, and that a 
certified statement of composition, etc., shall be filed with him. 
Section 4006. 

A statement of the percentages of Nitrogen, Phosphoric Add (PtO«) 
and Potash (K>0), and of their several states or forms, will suffice in 
most cases. Other ingredients may be named if desired. 

In all cases the percentage of nitrogen must be stated. Ammonia may 
also be given when actually present in ammonia salts, and "ammonia 
equivalent to nitrogen" may likewise be stated. 

The percentages of soluble and reverted phosphoric acid may be given 
separately or together, and the term "available" may be used in addi- 
tion to, but not instead of, soluble and reverted. 

The percentage of insoluble phosphoric acid may be stated or omitted. 

In case of Bone, Fish, Tankage, Dried Meat, Dried Blood, etc., the 
statement of chemical composition may take account of the two ingre- 
dients. Nitrogen and Phosphoric Acid. 

For Potash Salts the percentage of Potash (potassium oxide) should 
always be given: that of Sulphate of Potash or Muriate of Potash may 
also be stated 

The chemical composition of other fertilizers may be given as found 
in the Station Reports. 

3. It is also provided that every person in the State, who 
sells any commercial fertiliser of whatever kind or price, shall 
annually report certain facts to the Director of the Experiment 
Station, and on demand of the latter shall deliver a sample for 
analysis. Section 4008. 

4. All "chemicals" that are applied to land, such as Muriate 
of Potash, Kainit, Sulphate of Potash and Magnesia, Sulphate 
of Ammonia, Nitrate of Potash, Nitrate of Soda, etc., are 
considered to come under the law as "Commercial Fertilizers." 
Dealers in these chemicals must see that packages are suitably 
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ACTS CONCERNING FERTILIZERS. 3 

labeled. They must also report them to the Station, and see 
that the analysis fees are duly paid, in order that the Director 
may be able to discharge his duty as prescribed in Section 4013 
of the Act. 

It will be noticed that the State exacts no license tax either for making: 
or selling fertilizers. For the safety of consumers and the t)enefit of 
honest manufacturers and dealers, the State requires that it be known 
what is offered for sale, and whether fertilizers are what they purport 
to be. With this object in view the law provides, in Section 4013, that 
all fertilizers be analyzed, and it requires the parties making or selling 
them to pay for these analyses in part ; the State itself paying in part 
by maintaining the Experiment Station. 

ACTS CONCERNING COMMERCIAL FERTILIZERS. 

Chapter CCLIII of the General Statutes of Connecticut as 
amended by Chapter CLXXII of the Acts of the General 
Assembly, Session of 1893. 

Section 4005. Every person or company who shall sell, 
ofiEer, or expose for sale, in this State, any commercial fertilizer 
or manure except stable manure, and the products of local 
manufacturers of less value than ten dollars a ton, shall affix 
CMispicuously to every package thereof a plainly printed state- 
ment clearly and truly certifying the number of net pounds of 
fertilizer in the package, the name, brand, or trademark under 
which the fertilizer is sold, the name and address of the manu- 
facturer, the place of manufacture, and the chemical composi- 
tion of the fertilizer, expressed in the terms and manner 
approved and usually employed by the Connecticut Agricultural 
Experiment Station. 

If any such fertilizer be sold in bulk, such printed statement 
shall accompany every lot and parcel sold, offered, or exposed 
for sale. 

Sec. 4006. Before any commercial fertilizer is sold, offered, 
or exposed for sale, the manufacturer, importer, or person who 
causes it to be sold, or offered for sale, within this State, shall 
file with the Director of the Connecticut Agricultural Experi- 
ment Station two certified copies of the statement prescribed 
in Section 4005, and shall deposit with said director a sealed 
glass jar or bottle containing not less than one pound of the 
fertilizer, accompanied by an affidavit that it is a fair average 
sample thereof. 

Sec 4007. The manufacturer, importer, agent, or seller of 
any commercial fertilizer shall pay on or before May i, annually, 



;ti by Google 
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to the Director of the Connecticut Agricultural Experiment 
Station, an analysis fee of ten dollars for each of the fertilizing 
ingredients, contained or claimed to exist in said fertilizer: 
provided, that when the manufacturer or importer shall have 
paid the fee herein required for any person acting as agent 
or seller for such manufacturer or importer, such agent or seller 
shall not be required to pay the fee prescribed in this section. 

Sec. 4008. Every person in this State who sells, or acts as 
local agent for the sale of any commercial fertilizer of whatever 
kind or price, shall annually, or at the time of becoming such 
seller or agent, report to the Director of the Connecticut Agri- 
cultural Experiment Station his name and brand of said fertil- 
izer, with the name and address of the manufacturer, importer, 
or party from whom such fertilizer was obtained, and shall, on 
demand of the Director of the Connecticut Agricultural Experi- 
ment Station, deliver to said director a sample suitable for 
analysis of any such fertilizer or manure then and there sold 
or offered for sale by said seller or agent. 

Sec. 4009. No perSon or party shall sell, offer, or expose 
for sale, in this State, any pulverized leather, raw, steamed, 
roasted, or in any form, as a fertilizer or as an ingredient of any 
fertilizer or manure, without explicit printed certificate of the 
fact, such certificate to be conspicuously affixed to every pack- 
age of such fertilizer or manure, and to accompany every parcel 
or lot of the same. 

Sec. 4010. Every manufacturer of fish guano, or fertilizers 
of which the principal ingredient is fish or fish mass from which 
the oil has been extracted, shall, before manufacturing or heat- 
ing the same, and within thirty-six hours from the time such 
fish or mass has been delivered to him, treat the same with sul- 
phuric acid or other chemicals, approved by the director of 
said experiment station, in such quantity as to arrest decom- 
position : provided, however, that in lieu of such treatment such 
manufacturers may provide a means for consuming all smoke 
and vapors arising from such fertilizers during the process of 
manufacture. 

Sec. 4011. Any person violating any provisions of the fore- 
going sections of this chapter shall be fined one hundred dollars 
for the first offense, and two hundred dollars for each subse- 
quent violation. 

Sec. 4012. This chapter shall not affect parties manufac- 
turing, importing, or purchasing fertilizers for their own private 
use, and not to sell in this State, 
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Sec. 4013. The Director of the Connecticut Agricultural 
Experiment Station shall pay the analysis fees received by him 
into the treasury of the Station, and shall cause one or more 
analyses of each fertilizer to be made and published annually. 
Said director is hereby authorized, in person or by deputy, to 
take samples for analysis from any lot or package of manure 
or fertilizer which may be in the possession of any dealer. 

Sec. 4014. The Director of the Connecticut Agricultural 
Experiment Station shall, from time to time, as bulletins of said 
Station may be issued, mail or cause to be mailed two copies, at 
least, of such bulletins to each post-office in the State. 
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OBSERVANCE OF THE FERTILIZER LAW. 

Here follows an alphabetical list of the manufacturers who 
have paid analysis fees, as required by the Fertilizer Law, and 
the names or brands of the fertilizers for which fees have been 
paid by them for the year ending May ist, 1902. 

Firm. I Brand of Fertiliter. 

American Agricultural Chemical Co., ' Baker's, A. A, Ammoniated Superphos- 
The, 26 Broadway, N. Y. Gty. ' phate, 

Baker's Complete Potato Manure, 
Bradley's Superphosphate, 
" Potato Manure, 
i " Farmers New Method Fer- 

tilizer, 
I " Complete Manure for Pota- 

toes and Vegetables, 
" Com Phosphate, 
" PoUto Fertilizer, 

I " Eclipse Phosphate, 

I " Tobacco Fertilizer. 

: Qark's Cove Bay State Fertilizer, G. G., 
' " " King Philip Alkaline Gu- 

" Great Planet Manure, 
I " " Potato Fertilizer, 

I Crocker's Potato, Hop and Tobacco 

Phosfihate. 
I " Ammoniated Com Phos- 

phate. 
I " A. A. Complete Manure, 

Darling's Farm Favorite, 
" Potato Manure, 
I " Dissolved Bone and Potash, 

I " Tobacco Grower. 

I Great Eastern Northern Com SpeciaL 
" '■ Vegetable, Vine and To- 

" " General Fertilizer, 

I " " Grass and Oats Fertiliwr, 

i Pacific Soluble Pacific Guano, 

" Potato Special, 

" Nobsque Guano, 
Packers' Union Gardeners' Complete 
i Manure, 

I " Animal Corn Fertilizer, 

I " Potato Manure, 

" Universal Fertilizer, 

I " Wheat. Oats and Dover Fer- 

I tilizer, 

I Quinnipiac Phosphate, 
' " Potato Manure, 

I " Market Garden Manure, 

I " Corn Manure, 

1 " Potato Phosphate. 

I " Qimax Phosphate, 

1 Read's Practical Potato Special, 



i;,GoogIc 



OBSERVANCE OF THE FERTILIZER LAW. 



American Asricultural Chemicsl Co., . 
Tbe, — contwved. 



Brand of Fertiluer. 
Read's Bone, Fish and Potash, 
" Standard Superphosphate, 
" Vegetable and Vine Fertilizer, 
Wheeler's Corn Fertilizer, 
" Potato Manure, 

" Havana Tobacco Grower, 
" Superior Truck Fertiliier, 
" Bermuda Onion Grower, 
" Grass and Oats Fertilizer, 

" Electrical Dissolved Bone, 

Williams & Q ark's Americus Ammonj- 
ated Bone Super- 
phosphate, 
" '■ Potato Phosphate, 

High Grade Special, 
" " Americus Com 

^ Phosphate, 

Americus Potato 
Manare. 



American Farmers' 



Market Garden 

Special. 
Complete Potato, 
Com King. 



Ammoniated Bone with Potash, 
High Grade Potato. 
All Soluble, 
Bone Meal. 

Castor Pomace. 



Berkshire Complete Fertilizer, 
" Potato Phosphate. 

" Ammoniated Bone Phosphate, 

" Pure Fine Bone. 



Bohl. Valentine, Waterbury, Conn. 



Self-Recommending Fertilizer. 

Stockbridge Special Tobacco Manure, 
" Special Corn Manure, 

" Grass Top Dressing and 

Forage Crop Manure, 
Special Potato and Vege- 
table Manure, 

Bowker's Potato and Vegetable Fer- 

Hil! and Drill Phosphate. 
Potato Phosphate, 
" Farm and Garden, or Ammo- 

niated Bone Fertilizer, 
" Fish and Potash, Square 

Brand, 
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Bowker Fertilizer Co„ — continued. 



Buckingham, C., Southport, Conn. 



Dennis, E. C, Stafford Springs, Conn. 
Downs & Griffin, Derby, Conn. 
Ellsworth, F., Hartford, Conn. 



Frisbie, L. T. Co., The, Hartford, Conn. 
Kelsey, E. R., Branford, Conn. 
Lederer & Co., New Haven, Conn. 



Brand of Fertiliser. 
Bowker's Tobacco Starter. 
" Sure Ctod Phosphate, 

" Market Garden Fertiliier, 

" Square Brand Bone and 

Potash, 
" Com Phosphate, 

" Bone and Wood Ash Fer- 

tilizer. 
" Tobacco Ash Elements, 

" Tobacco Ash Fertilijer, 

" Middlesex Special, 

" Early Potato Manure, 

Fisherman's Brand Fish and 
Potash, 
" Dry Ground Fish, 

Nitrate of Soda, 
Dissolved Bone Black, 
Muriate of Potash. 
Fresh Ground Bone, 
Tankage, 

Canada Hard Wood Ashes, 
Acid Phosphate, 
Castor Pomace. 

XX Special Formula. 

E. Frank Coe's High Grade Ammoniated 

Bone Superphosphate, 

Gold Brand Excelsior 

" Ground Bone and Pot- 

C. V. O. Co.'s Complete High Grade 

Fertilizer. 

Bone Dust. 

Ground Bone. 

Ground Bone. 

Shoemaker's Swift Sure Bone Meal, 

" " Superphosphate 

for Genera] 

Use, 

" " Superphosphate 

tor Potatoes. 

Frisbie's Fine Bone Meal. 

Bone, Fish and Potash. 

Pure Ground Bone. 



Lister 



Success Fertilizer. 

Potato Manure, 

Animal Bone and Potash, 

Special Com and Potato Fer- 
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Lowell Fertiliser Co.. 44 N. Market St.. I 
Boston. I 



Brand of Frrliliser. 
vift's Lowell Bone Fertilizer, 
" " Animal Brand, 

" Potato Phosphate, 
" " Potato Manure, 

" " Ground Bone. 



MacCormack, Wm., Wolcott. Conn. | Mad River Strictly Pure Ground Bone. 

Potato Manure, 

Tobacco Starter. Improved. 
Tobacco Manure, Wrapper Brand. 
Fruit and Vine Manure, 
Economical Potato Manure, 
Vegetable Manure, or Complete Manure 

for Light Soils, 
Average Soil Complete Manure. 
Corn Manure, 

Grass and Grain Spring Top Dressing, 
Complete Manure ("A" Brand), 
Dissolved Bone, 
Cereal Brand, 
Seeding Down Manure, 
Tobacco Ash Constituents. 



Co., Bridgeport, 



Is & Whipple, Hartford, Conn. 



Ped( Bros., Northlield. Coon. 



Pooieur, Auguste, Windsor, Conn. 



Chittenden's Market Garden Manure, 
" Complete. 

" Potato Phosphate, 

" Ammoniated Bone. 

" Fine Ground Bone, 

" Universal Phosphate, 

" Fish and Potash. 

" H. G. Special Tobacco 

Manure. 



O. & W. Castor. Pomace. 

" Complete Tobacco Fertilizer. 

" Vegetable Potash and Phos- 
phoric Acid. 
" Special Phosphate. 
" Potato Fertilizer. 



Pure Ground Bone. 



Pure Raw Knuckle Bone 
Strictly'Pure Fine Bone, 
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Rogers & Hubbard Co., The,- 



Rogers Mfg. Co., The. Rock Fall, Conn. ' 



Russia Cement Co., Gloucester, Mass. 



Shay, C. M., Groton, Conn. 

Shoemaker, M, L. & Co., see Ellsworth, 
F. 

Wharton, Joseph, Philadelphia, Pa. 



Brand of FertUuer. 
Hubbard's Oats and Top Dressing, 
Soluble Potato Manure, 
Com and General Crops, 
Soluble Tobacco Manure, 
Grass and Grain Fertilizer, 
A!] Soils, All Crops. 
Potato Phosphate. 
Corn Phosphate. 

All Round. 

Complete Potato and Vegetable, 

Complete Com and Onion. 

Fish and Potash. 

H. G. Soluble Tobacco and Potato, 

" Oats and Top Dressing, 

" Grass and Grain, 

" Tobacco, 

Pure Ground Bone. 

Essex Dry Ground Fish, 
" A I Superphosphate, 
" XXX Rsh and Potash. 
" Market Garden and Potato 

Manure, 
" Com Fertilizer, 
" Complete Manure for Potatoes, 

Roots and Vegetables, 
" Complete Manure for Corn, Grain 

and Grass, 
" Odorless Lawn Dressing, 
" Tobacco Starter, 
" Special Tobacco Manure. 

Sanderson's Old Reliable Superphos- 

" Potato Manure, 

" Special with 10% Potash, 

'* Formula A, 

" Formula B, 

" Fine Ground Bone, 

Luce Bros.' Bone, Fish and Potash, 
Nitrate of Soda, 
Muriate of Potash, 
Double Sulphate of Potash, 
Plain Superphosphate. 



XX Fish and Potash. 

Potato, Onion and Tobacco Manure, 

Complete Bone Superphosphate, 

High Grade Fish and Potash, 

Potato Manure. 

Fish and Potash, 

Dry Ground Fish Guano. 
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SAMPLING AND COLLECTION OF FERTILIZERS. 

During April, May and June, Mr. V. L. Churchill, the sam- 
pling agent of this Station, visited ninety-five towns and villages 
in Connecticut to draw samples of commercial fertilizers for 
analysis. These places were distributed as follows: 

IJtchfidd County 6 

Hartford County 35 

Tolland County 7 

Windham County 13 

New London County 10 

Middlesex County 9 

New Haven County 15 

Fairfield County 10 

9S 

In these places five hundred and forty-three samples were 
taken, representing all but one of the brands which have been 
entered for sale in this State. 

One brand, Wheeler's Electrical Dissolved Bone, though 
entered for sale, was not, as we are informed by the manufac- 
turer, actually put on sale here. 

When several samples of a single brand are drawn in differ- 
ent parts of the State, the analysis is usually performed, not on 
any single sample, but on a mixture made of equal weights 
of all of th» several samples. Thus, it is believed, the aver- 
age composition of the goods is more fairly represented than 
by the analysis of single samples. 

The Station agent is instructed in every case to open at 
least three packages of each brand for sampling, and, if the 
number of packages is very large, to take a portion from every 
tenth one, by means of a sampling tube which withdraws a 
section or core through the entire length of the bag or barrel. 

As a rule, the Station will not analyze samples taken — 

1. From dealer's stock of less than one ton. 

2. From stock which has lain over from last season. 

3. From stock which evidently is improperly stored, as 

in bags lying on wet ground, or exposed to the 
weather, etc. » 
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The Station desires the cooperation of farmers, farmers' 
clubs and grattiges in calling attention to new brands of fertil- 
izers, and in securing samples of all goods offered for sale. All 
samples must be drawn in strict accordance with the Station's 
Instructions for Sampling, and must also be properly certified, 
if the Station analysis is desired. A copy of these instructions 
and blank certificates will be sent on application. 

ANALYSES OF FERTILIZERS. 

During the year, 432 samples of commercial fertilizers and 
manurial waste-products have been analyzed. A classified list 
of them is given on page 19 and the results of their examination 
are given in detail in the following pages. Wlien the contrary 
is not stated, the samples were drawn by an agent of the Station. 

Samples are analyzed as promptly as possible in the order 
in which they are received. As soon as an analysis is com- 
pleted a copy of it is sent to the party who furnished the sample, 
and also to the manufacturer, in order that there may be oppor- 
tunity for correction or protest, before the results are published. 

The following "Explanations" are intended to embody the 
principles and data upon which the valuation of fertilizers is 
based, a knowledge of which is essential to a correct under- 
standing of the analyses that are given on subsequent pages. 
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EXPLANATIONS CONCERNING THE ANALYSIS OF 

FERTILIZERS AND THE VALUATION OF 

THEIR ACTIVE INGREDIENTS. 

The Elements of Fertiuzers. 

The three chemical elements whose compounds chiefly give value, 
both commercial and agricultural, to fertilizers, are Nitrogen, Phos- 
phorus, and Potassium. The other elements found in fertilizers, viz.: 
Sodium, Calcium, Magnesium, Iron, Silicon, Sulphur, Chlorine, Car- 
bon, Hydrogen and Oxygen, which are necessary or advantageous to 
the growth of vegetation, are either so abundant in the soil or may be 
SO cheaply supplied to crops, that they do not considerably affect either 
the value or cost of high-priced commercial fertilizers. 

NrmoGEN in fertilizers is, on the whole, the least abundant of their 
valuable elements, and is, therefore, their most costly ingredient. 

Free Nitrogen is universally abundant, making up nearly four-fifths 
of the common air, and appears to be directly assimilable by various 
low vegetable organisms, and with aid of certain bacteria, by leguminous 
plants (the clovers, alfalfa, peas, beans, lentils, esparsette, lupins, vetches, 
lathyrus. peanut, yellow locust, honey, locust, etc.), and by a tew non- 
leguminous plants, carrying root nodules, viz, : the Oleasters {£/eogn«j), 
the Alders (Alnus), and a single family of coniferous trees {Podocar- 
put), but not at all, according to present evidence, by the cereals or other 
field and garden crops. 

Organic Nitrogen is the nitrogen of animal and vegetable matters 
which is chemically united to carbon, hydrogen and oxygen. Some 
forms of organic nitrogen, as those of blood, flesh and seeds, are highly 
active as fertilizers ; others, as found in leather and peat, are compara- 
tively slow in their effect on vegetation, unless these matters are chem- 
ically disintegrated. Since organic nitrogen may often readily take the 
form of ammonia, it has been termed potential ammonia. 

Ammonia (NHi) and Nitric Acid (NiOi) are results of the chemical 
change of organic nitrogen in the soil and manure heap, and contain 
nitrogen in its most active forms. They occur in commerce— the former 
in sulphate of ammonia, the latter in nitrate of soda: 17 parts of 
ammonia, or 66 parts of pure sulphate of ammonia, contain 14 parts of 
nitrogen : 85 parts of pure nitrate of soda also contain 14 parts of nitro- 
gen. 

Phosphorus is, next to nitrogen, the most costly ingredient of fer- 
tilizers, wherein it exists in the form of phosphates, usually those of 
calcium, iron and aluminum, or, in case of "superphosphates." to some 
extent, in the form of free phosphoric acid. 

Water-soluble Phosphoric Acid is phosphoric acid (or a phosphate) 
that freely dissolves in water. It is (he characteristic ingredient of super- 
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phosphates, in which it is produced t^ acting on "insoluble" (or "citrate- 
soluble") phosphates, with diluted sulphuric acid. Once well incor- 
porated with the soil, it gradually "revertg" and becomes insoluble, or 

very slightly soluble, in water. 

CitraU-sotuble Fhoiphoric Acid signifies the phosphoric acid (of vari- 
ous phosphates} that is freely taken up by a hot, strong solution of 
neutral ammonium citrate, which solution is, therefore, used in analysis 
to determine its quantity. The designation ctlrate-solubU is synonymous 
with the less explicit terms reverted, reduced, and precipitated, all of 
which imply phosphoric acid that was once easily soluble in water, but 
from chemical change has become insoluble in that liquid. 

Recent investigation tends to show that water-soluble and citrate- 
soluble phosphoric acid are, on the whole, about equally valuable as 
plant food, and of nearly equal commercial value. In some cases, indeed, 
the water-soluble gives better results on crops; in others, the "reverted" 
is superior. In most instances there is probably little to choose between 

Insoluble Phosphoric Acid implies various phosphates insoluble both 
in water and in hot solution of neutral ammonium citrate. The phos- 
phoric acid of Canadian "Apatite", of South Carolina and Florida 
"Rock phosphate", and of similar dense mineral phosphates, as well as 
that of "bone ash" and "bone black", is mostly insoluble in this sense, 
and in the majority of cases gives no visible good results when these 
substances, in the usual ground state, are applied to crops. They contain, 
however, a small proportion of citrate-soluble phosphoric acid, and some- 
times, when they are reduced to extremely fine dust (floats) or applied 
in large quantities, especially on "sour soils", or in conjunction with 
abundance of decaying vegetable matter (humus), they operate as efficient 
fertilizers. 

Available Phosphoric Acid is an expression properly emplc^ed, in gen- 
eral, to signify phosphoric acid in any form, or phosphates of any kind 
that serve to nourish vegetation. In the soil, phosphoric acid and alt 
phosphates, whatever their solubilities, as defined in the foregoing par- 
agraphs, are more or less freely and extensively available to growing 
plants. Great abundance of "insoluble" phosphoric add may serve 
crops equally well with great solubility of. a small supply, especially 
when the soil and the crop carry with them conditions highly favorable 
to the assimilation of plant food 

In Commercial Fertiliiers, "available phosphoric acid" is frequently 
understood to be the sum total of the "water-soluble" and the "citrate- 
soluble", with the exclusion of the "insoluble." 

The "insoluble phosphoric acid" in a commercial fertilizer costing 
$20 to $45 per ton, has very little or no value to the purchaser, because 
the quantity of it which can commonly be put on an acre of land has 
no perceptible effect upon the crop and because its presence in the ■ 
fertilizer excludes an equal percentage of more needful and much more 
valuable ingredients. 
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In Raw Bone the phosphoric acid (calcium phosphate) is nearly- 
insoluble, because of the animal matter of the bones which envelopes it ; 
but when the animal matter decays in the soil, or when it is disinte- 
grated by boiling or steaming, the phosphate mostly remains in an 
available form. The phosphoric add of "Basic-Slag" and of "Grand 
Cayman's Phosphate" is in some soils as freely taken up by crops as 
water-soluble phosphoric acid, but in other soils is much less available 
than the latter. 

Phosphoric add in all the Station analyses is reckoned as "anhy- 
drous phosphoric acid" (PtO>), also termed among chemists phos- 
phoric anhydride, phosphoric oxide and phosphorus pentoxide. 

Potassium is the constituent of fertilizers which ranks third in cost- 
liness. In plants, soils and fertilizers, it exists in the form of various 
salts, such as chloride (muriate), sulphate, carbonate, nitrate, silicate, 
etc. Potassium itsdf is scarcdy known except as a chemical curiosity. 

Po tilth signifies the substance known in chemistry as potassium 
oxide (KiO), which is reckoned as the valuable fertilizing ingredient 
of "potashes" and "potash salts." In these it should be freely soluble 
in water and is most costly in the form of carbonate, and cheapest in 
the form of muriate (potassium chloride). In unleached ashes of wood 
and of cotton-seed hulls it exists mainly as potassium carbonate. 

Valuation of Fertilizers. 

The valuation of a fertilizer, as practiced at this Station, consists in 
calculating the retail Trade-value or cash-cost at freight centers (in raw 
material of good quality) of an amount of nitrogen, phosphoric add and 
potash equal to that contained in one ton of the fertilizer. 

Plaster, lime, stable manure and nearly all of the less expensive fer- 
tilizers have variable prices, which bear no dose relation to their chem- 
ical composition, but guanos, superphosphates and similar articles, for 
which $20 to $45 per ton are paid, depend for their trade-value exclu- 
sively on the substances, nitrogen, phosphoric acid and potash, which are 
comparatively costly and steady in price. The trade-value per pound 
of these ingredients is reckoned from the current market prices of the 
standard articles which furnish them to commerce. 

The consumer, in estimating the reasonable price to pay for high- 
grade fertilizers, should add to the Trade-value of the above-named 
ingredients a suitable margin for the expenses of manufacture, etc, and 
for the convenience or other advantage incidental to their use. 

Trade-Values op Fertilizer Eleuehts for 1901.* 

The average trade-values or retail costs in market, per pound, of the 

ordinarily occurring forms of nitrogen, phosphoric add and potash in 

raw materials and chemicals, as found in New England, New York and 

New Jerseys markets during 1900, were as follows ; 
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Nitrogen in ammonia salts l6j4 

in nitrates 14 

Organic nitrogen, in dry and fine-ground fish, meat and blood, and 

in mixed fertilizers 16 

in fine* bone and tankage 16 

in coarse* bone and tankage 12 

Phosphoric acid, water-soluble 5 

citrate- solublet 454 

of fine* ground fish, bone, and tankage 4 

of coarse* fish, bone, and tankage 3 

of cotton-seed meal, castor pomace, and ashes.. 4 
of mixed fertilizers, if insoluble in ammonium 

citratet 2 

Potash as high-grade sulphate and in forms free from muriate (or 

chlorides) S 

as muriate 4K 

The foregoing are. as nearly as can be estimated, the prices at which, 
during the six months preceding March last, the respective ingredients 
were retailed for cash, in our large markets, in those raw malerutls 
which are the regular source of supply. They also correspond to the 
average wholesale price for the six months ending March 1st, plus 
about 20 per cent, in case of goods for which we have wholesale quota- 
tions. The valuations obtained by use of the above figures will be 
found to correspond fairly with the average retail prices at the targe 
markets, of standard raw materials, such as the following: , 

Sulphate of Ammonia, Muriate of Potash, 

Nitrate of Soda, Sulphate of Potash. 

Dried Blood, Plain Superphosphates, 

Azotin, Dry Ground Fish, 

Ammonite, Bones and Tankage, 

Ground South Carolina Rock. 



•In this report "fine," as applied to bone and tankage, signifies 
smaller than /tt inch; and "coarse," larger than '/•• inch. From 187ft 
on for 10 years, we distinguished five grades of bone, as to fineaesa. 
In 1888, one, in 1897, two of the coarser grades were dropped from the 
list. The smaller grades remain unchanged in dimensions, but "coarse" 
was for the first 10 years larger than % inch, for the next 9 years 
included all larger than '/n inch, for the next year all larger than 
Vti inch, and now comprises all larger than '/«> inch ; the former 
"coarse-medium," "medium," and "fine-medium" having been succes- 
sivelji merged in "coarse." 

tDissolved from 2 grams of the fertilizer, previously extracted with 
pure water, by 100 cc. neutral solution oi ammonium citrate, sp. gr. 
1.09, in thirty minutes, at 65° C, with agitation once in five minutes. 
Commonly called "reverted" or "backgone Phosphoric Acid. 
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EXPLANATIONS CONCERNING ANALYSIS AND VALUATION. 1/ 

Valuation w Sufesfbosfhates, Special MANxntES ahb Mixed 
Fektiuzers of Hicb Gbase. 

The Organic Nitrogen in these classes of goods is reckoned at the 
price of nitrogen in raw materials of the best quality,* l6J^ cents. 

Insoluble Phosphoric Add is reckoned at 2 cents per pound. Potash 
is rated at 4}^ cents, if sufficient chlorine is present in the fertilizer to 
combine with it to make muriate. It there is more Potash present than 
will combine with the chlorine, then this excess of Potash is reckoned 
at 5 cents per pound. 

In most cases the valuation of the ingredients in superphosphates 
and specials falls below the retail price of these goods. The difference 
between the two figures represents the manufacturers' charge for con- 
verting raw materials into manufactured articles and selling them. The 
chaises are for grinding and mixing, bagging or barreling, storage 
and transportation, commission to agents and dealers, long credits, inter- 
est on investments, bad debts and, finally, profits. 

The majority of the manufacturers agree that the average cost of 
mixing, bagging, handling and cartage ranges from $3 to $4.50 per ton- 

In igoi the average selling price of Ammoniated Superphosphates and 
Guanos was $2843 per ton, the average valuation was $20.91, and the 
difference $7.52, an advance of 3tix> per cent on the valuation and on 
the wholesale cost of the fertilizing elements in the raw materials. 

In case of special manures the average cost was ,$33.64i the average 
valuation $23^10^ and the difference $8.84 or 37.1 per cent, advance on 
, the valuation. 

To obtain the Valuation of a Ferlilixer we multiply the pounds per 
ton of nitrogen, etc, by the trade-value per pound. We thus get the 
values per ton of the several ingredients, and adding them together we 
obtain the total valuation per ton. 

In case of Ground Bone and Tankage, the sample is sifted into the 
two grades just specified (see foot note, page 16), and we separately 
compute the nitrogen- value of each grade by multiplying the pounds 
of nitrogen per ton by the per cent of each grade, multiplying one-tenth 

•This concession gives the dishonest manufacturer the opportunity 
to defraud the consumer very easily and very steadily, by 'working 
ofi" inferior or almost worthless leather, bat guano, and similar materials 
which "analyze well," containing up to 8 or 9 per cent, of nitrogen. 
much or all of which may be quite inert Since the Station has nad 
no practicable means of determining with certainty the amount of 
woruiless nitrogen or the quality of the nitrogen in a mixed fertilizer, 
and since honest and capable manufacturers generally claim to 
use only "materials of the best quality," it would be unjust to them 
to assume that these fertilizers contain anything inferior. Farmers 
should satisfy themselves that they are dealing only with honest and 
with intelligent manufacturers. This can be done at little cost by such 
cooperation as Farmers' Clubs and Granges mav practice, sending a 
competent and trusty agent to visit factories frequently and unex- 
pectedly and to take samples of raw materials. Honorable manufacturers 
will be glad to show all their raw materials and processes to their 
cnstomers, especially if such inspection is insisted on as a preliminary 
to bnsiness. Cooperation may thus insure satisfactory quali^ of goods,, 
as well as reduced cost 
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of that product by the trade-value per pound of nitrogen in that 
grade, and taking this final product as the result in cents. Summing 
up the separate values of each grade thus obtained, together with the 
values of each grade of phosphoric acid, similarly computed, the total 
is the Valuation of the sample of bone. 

Uses and Limitations of Fertilizer Valuation. 

The uses of the "Valuation" are two-fold : 

I. To show whether a given lot or brand of fertilizer is probably worth, 
as a commodity of trade, what it costs. If the selling price is not 
higher than the valuation, the purchaser may be tolerably sure that the 
price is reasonable. If the selling price is twenty to twenty-five per cent, 
higher than the valuation, it may still be a fair price; but in proportion 
as the cost per ton exceeds the valuation there is reason to question the 
economy of its purchase. 

3. Comparisons of the valuation and selling prices of a number of 
similar fertilizers will generally indicate fairly which is the best for the 

But the valuation is not to be too literally construed, for in some 
cases analysis cannot discriminate positively between the active and 
the inert forms of nitrogen, while the mechanical condition of a ferti- 
lizer is an item whose influence cannot always be rightly expressed or 
appreciated. 

For the above first-named purpose of valuation, the trade-values of 
the fertilizing elements which are employed in the computations should 
be as exact as possible, and should be frequently corrected to follow the 
changes of the market. 

For the second-named use of valuation, frequent changes of the trade- 
value are disadvantageous, because two fertilizers cannot be compared 
as to their relative money-worth when their valuations are deduced from 
different data. 

Experience leads to the conclusion that the trade-values adapted at 
the beginning of the year should be adhered to as nearly as possible 
throughout the year, notice being taken of considerable changes in the 
market, in order that due allowance may be made therefor. 

AGKictn.TUKAL Value of Fbstiuzebs. 
The Agricultural Value of a fertilizer is measured by the benefits 
received from its use, and depends upon its fertilizing effect, or crop- 
producing power. As a broad, general rule, it is true that ground bone, 
superphosphates, fish scraps, dried blood, potash salts, etc., have a high 
agricultural value which is related to their trade-value, and to a degree 
determines the latter value. But the rule has many exceptions, and in 
particular instances the trade-value cannot always be expected to fix or 
even to indicate the agricultural value. Fertilizing elTect depends 
largely upon soil, crop and weather, and as these vary from place to 
place and from year to year, it cannot be foretold or estimated, except 
by the results of past experience, and then only in a general and probable 
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CLASSIFICATION OF FERTILIZERS. 

CLASSIFICATION OF FERTILIZERS ANALYZED. 
Raw Hatzrials. 

I. CanUammg NUropn at Iht cAitf valuatU ingralitnl. 

Nilrateof Soda 7 

Dried Blood I 

CotioD Seed Meal 4S 

Caslor Pomace „ 4 

a. Canlaimtig Phtspkoric Acid at tht thief valiuiU ingnditnl. 

Double Superpboaphate .... , . t 

Dissolved Bone Black 3 

Dltsolved Rock Pbosphate 9 

Bone A»b I 

3. ComUdiimg PfUih at tit cAief valuailt imgrtJitHt. 

High Grade Sulphate of Potash S 

Doable Sulphate of Polasband HagnMla .-- 6 

Horiale of Potash IS 

Kainit I 

Tobacco Ashes 3 

4. CantMrnrng Nitrtgm and PlUifkorit Aeid, 

Bone Maonies 30 

Tapkage 9 

Djy Ground Fish , — 6 

HiZKi> FBKTiuzBms. 

Booe and Potash 7 

Bone and Wood Ashes. :. I 

Nitrogenous Superphosphates 79 

Special Manures . loa 

Home Mixtures . 13 

HiSCKLLANEOUS FERTILIEBRS AND MaNURBS. 

Coiion Hull Ashes 30 

Wood Ashes 27 

Ume Kilo Ashes a 

Tobacco Stems -.-... 3 

Garbage Tankage 8 

Muck 3 

Ashes of Sheep Manure i 

Lime Refuse 3 

Ctaimner Soot a 

Wool Waste i 

Carbooiilng Dust i 

Miscellaneous 3 

4S> 
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DESCRIPTION AND ANALYSES OF FERTILIZERS. 

The samples referred to in the following pages were drawn 
by the Station agent, unless the contrary is stated. 

The analyses were made by the methods adopted by the 
Association of Official Agricultural Chemists and the results 
are always expressed in percentages, or parts per hundred by 
weight, of the material examined. 

In order to avoid all confusion, each sample, as it is received, 
is given a consecutive number, by which it ts distinguished in 
the laboratory. As the numbers had become so large as to be 
somewhat unwieldy, a new system was adopted with the year 
1900, beginning the numbering again at unity. 

I. RAW MATERIALS CHIEFLY VALUABLE FOR NITROGEN. 
NITRATE OF SODA OR SODIUM NITRATK 

Nitrate of Soda is mined in Chili and purified there before 
shipment As offered in the Connecticut market it contains 
about 15.70 per cent, of nitrogen, equivalent to 95.3 per cent of 
pure sodium nitrate. 

Seven samples have been received frMO the Connecticut 
market for analysis, as follows : — • 

3050. Stock of S. D. Woodruff & Sons, Orange. 

3155. Stock of J. G. Schwink, Meriden. Bought from 
Berkshire Fertilizer Co., Bridgeport. 

3469. Stock of Conn. School for Boys. Bought from Berk- 
shire Fertilizer Co., Bridgeport. 

3129. Stock of Sanderson Fertilizer & Chemical Co., New 
Haven. 

3099. Stock of Ernest N. Austin, Suffield. Bought of 
American Agricultural Chemical Co., N, Y. City. 

3170. Stock of E. E. Burwell, New Haven. Bought of 
Bowker Fertilizer Co., Boston. 

3154. Stock of Hartford Branch, Bowker Fertilizer Ca, 
Boston. 
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Analyses. 












3050 


3155 


34«9 


3139 


3099 


3170 


3154 


Nitrogen found 


IS.68 


15.80 


15.80 


15.6S 


15.91 


i5-7« 


■556 


















soda 


gS.18 


95.91 


9591 


95.18 


96.S7 


95.41 


94.4S 


Nitrogen gnaranleed- 


is.a 


15^ 


IS.6 


15.6 




15.0 


14.9 


Equivaleat nitrate of 
















soda guaranteed... 


96.0 


91.0 


9S-0 


94-7 




91.0 


90-S 


Cost per ton 


».-. 


44.00 


44.00 


45.00 


46.00 


46.00 


47.00 


NitroBen coats cents 
















pttpanni 




13.9 


I3-9 


143 


14.4 


14.6 


15. 1 



All the samples of nitrate of soda examiaed here in 1901 liave been 
of avera^ quality. The cost of nitrogen in this form has raoEed from 
I3>5 to 15. 1 cents per ponnd and has averaged 14.2 cents; 

DRIED BLOOD. 

This is slaughter-house blood, dried by steam or hot air. It 
sometimes contains wool or hair in small amount and occasion- 
ally bone. Its composition is, therefore, not at all unifonn. 

3184. Stock of E. E. Burwell, New Haven. Bought of the 
Bowker Fertilizer Co., Boston. 

This sample contained 9.98 per cent, of nitrc^en, the 
guaranteed amount, and cost $39 per ton, making the cost of 
nitrc^en 19.5 cents per pound. 

COTTON SEED MEAL. 
This material is of two kinds, which are known in trade 
respectively as undecorticated and decorticated. In thdr manu- 
facture cotton seed is first ginned to remove most of the fiber, 
then passed through a "linter" to take off the short fiber or 
lint remaining, then through machines which break and separate 
the hulls. The hulled seed is ground and the oil expressed. 
The ground cake from the presses is used as a cattle food and 
fertilizer. The hulls are burned for fuel in the oil factory, and • 
the ashes, which contain from 20 to 30 per cent, of potash, are 
also used as a fertilizer. In case of undecorticated meal, the 
hulls and the ground press-cake are mixed together. 

In the table, j^. 22-23, ^rc given the percentages of nitrogen 
found in forty-five samples. The percentage of phosphoric 
acid in cotton seed meal ranges from 2.69 to 3.44, and that of 
potash from r.64 to 2.CX), the average being 3.15, and 1.90, 
respectively. The cost per pound of nitrogen is determined in 
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each case by deducting $4.42 — the valuation of the phosfAoric 
acid and potash — itom the ton price, and dividing the remainder 
by the number of pounds of nitrogen in the ton of meal. 

The average ton coat of cotton seed meal has been f 36.08. 

The percentage of nitn^en fonnd has nwged from 8.15 to 6.32, the 
average being 7.34, the Mune as last jear. 

Tlie coat of nitr^;en has ranged from 16.9 to 13.9 cents per ponnd, 
and has averaged 14.9 cents per pound, a half-cent higher than last 
year. 

In only a few cases was it possible to leam the name of the 
manufacturer. 

Samples 3045, 3123 and 3442 are meal made by the American 
Cotton Oil Co., 3017 is made by J. G. Falls & Co., Memphis, 
Tenn. and 3144 is made by R. W. Biggs & Co., Monphis. 

Decorticated cotton seed meal should contain not less than 
seven per cent, of nitrogen. Four samples have had consider- 
ably less than this amount, as follows: — 

33S9. Sampled by A. P. Hills, Silver Latie, nitrc^en 6,80 per 
cent. 

3275. Bought of E. F. Miller, Ellington, nitrogen 676 per 
cent. 

8061. Bought of G. B. Robinson, N. Y. City, nitrogen 6.75 
per cent. 

4202. Bought of G. M. White & Co., East Hartford, nitro- 
gen 6.22 per cent. 

CASTOR POMACE. 

This is the ground residue of castor beans from which castor- 
oil has been extracted. The nitrc^en which it contains is 
quickly available to plants, but the pomace is extremely poison- 
ous to animals, which often eat it greedily when the oppor- 
tunity offers. 

Four samples were analyzed during the season of 1901, as 
follows : — 

3169. Stock of Olds & Whipple, Hartford. 

8360. Stock of A. P. Hills, Silver Lane. Bought of S. C. 
Hardin, Glastonbury, 

3168. Stock of Hartford Branch of Bowker Fertilizer Co., 
Boston. 

3485. Slock of S. T. Welden, Simsbury. Bought of H. J. 
Baker & Bro., N. Y. 
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double superphosphate. 2$ 

Analysbs. 

3169 33«0 31M 3455 

Nitrogen j.SS 4-S6 4-60 4-74 

Phosphoric acid. - 1.98 1.49 3.55 

Potash 0.8J I. II 0.78 

Cost per too tas-oo 33.00 33.00 33.00 

Nitrogen costa cents per pound* 17.5 ai.3 21.9 ai.6 

Castor Pomace is an expensive iona of organic nitrogen, at 
best, and is chiefly used by certain growers of tobacco, under the 
impressicm that it is a superior fertilizer for that crop. Care- 
ful experiments, however, made by this Station for five suc- 
cessive years, show no superiority of castor pcnnace over the 
much cheaper source of nitrogen, cotton seed meal. But here are 
two distinct kinds of castor pomace sold at the same price. The 
ooe grade, represented by sample 31S9, is light colored and 
contains 5.9 per cent of nitrf^eiL The other grade, represented 
by three samples, is very dark colored and contains a per cent 
less of nitn^ien. 

If the first grade is worth $23.00 per ton as a tobacco fer- 
tilizer, the second grade is not worth more than $19.50 per ton 
for the same purpose. 

II. RAW MATERIALS OF HIGH GRADE CONTAINING PHOS- 
PHORIC ACID AS THE CHIEF VALUABLE INGREDIENT. 

DOUBLE* SUPERPHOSPHATE. 
3133. This sample was sent for examination by A, Pouleur, 
Windsor, with the statement that it was offered for sale by H. J. 
Baker & Bro., N. Y. City, It is evidently made by treating 
some form of calcium phosphate with phosphoric acid, instead 
of oil of vitriol. No price was given. 

Analysis. 

3133 

Phosphoric Acid, water-soluble 38.81 

" " citrate- sol ublef 4.37 

" " Inioluble 1.78 

" '' total - 44.96 

Sulphuric Acid a.30 

Chlorine.. none 

' Allowing 4 and 5 cents per pound for the phosphoiic acid and poladi, 
respectively, 
t See foot note, page l&. 
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DISSOLVED BONE BLACK! 

Bone black, made by subjecting bone to a red heat without 
access of air, has been largely used in sugar refineries to decolor- 
ize sugar solutions. The waste bone black, dried and treated 
with oil of vitriol, makes a "superphosphate" of high grade 
which does not cake together on standing, but remains as a fine 
powder suitable for application to the land. 

The supply of this material now on the market is very small, 
because bone black has been largely superseded by other 
materials as decolorizing agents. Only three samples have 
been analyzed. 

3454. From stock of Hartford Branch of Bowker Fertilizer 
G>., Boston, Mass. 

1841. Sent by E. R. Kelsey, Branford. 

8214. Frcrni stock of H. T. Childs, Woodstock, bought of the 
American Agricultural Chemical Co., N. Y. City. 

Analyses. 

3454 »«4i 3ai4 

Phosphoric Acid, watet-toluble ii.g6 14.50 19.B3 

" " ciinte-aoluble*.- 3.4; .Bi 9.41 

" " iDsoluble J.99 .14 1.05 

" " available fouod-. 1541 15.31 15.34 
" " guaranteed 15.0 15.0 

Cost per ton I31.0O 

Avkilable phosphoric add coits 
cents perponnd 6.6 

DISSOLVED ROCK PHOSPHATE OR ACID ROCK. 

This material, made by treatii^ various mineral phosphates 
with oil of vitriol, is the most common source of the phosphoric 
acid of factory-mixed fertilizers. 

Nine samples have been analyzed as follows : 

3120. Bought in New York by A. P. Lapsley, Pomfret Cen- 
ter. 

8048. Bought in New York by S. D. Woodruff & Sons, 
Orange. 

3408. Stock bought by Conn. School for Boys, MeridetL 
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HIGH GRADE SULPHATE OF POTASH. 3/ 

2812 and 3161. Bought by J. G. Schwitik, Meriden. 

3198. Stock of Southport Branch of Bowker Fertilizer Co. 

3463. Bought by Qifton Peck, Yantic, from Sanderson Fer- 
tilizer & Chemical Co., New Haven. 

3452. Stock of Gault Bros., Westport. 

3218. Bought by H. T. Childs, Woodstock, from American 
Agriculttu^ Chemical Co., N. Y. City. 

The manufacturers state that sample 3193 represents only a 
single ton of goods which was shipped into the State by mistake 
and withdrawn from sale as soon as the mistake was discovered. 
The analyses appear on page 28. 

The coBt of ATAilable phoa{Aorlc ftcld in tbcM Bunplea lua ranged 
from 4.1 to 6.7 cents per ponad. 

ni. RAW MATERIALS OF HIGH GRADE CONTAINING 

POTASH. 

HIGH GRADE SULPHATE OF POTASH. 

This chemical should contain over 90 per cent, of pure 

potassium sulphate (sulphate of potash), or about fifty per cent. 

of potassium oxide, the same quantity as is supplied by muriate, 

and should be nearly free from chlorine. 

Each of the firo ■amples exunioed, the uuljees of which are giTco 
in the table on page 30, containa about 50 per cent, of actnal potaab 
and in 00 case more than 1.32 per cent, of dilorine, an amonnt 
which ia not ezcesaiTe. The averafc coat per pound of potaab baa 
been 4.9 centa. 

DOUBLE SULPHATE OF POTASH AND MAGNESIA. 
This material is usually sold as "sulphate of potash" or 
"manure salt", on a guarantee of "48-50 per cent sulphate," 
. which is equivalent to 25.9-27.0 per cent, of potassium oxide. 
Besides some 46-50 per cent, of potassium sulphate, it contains 
over 30 per cent, of magnesium sulphate, chlorine equivalent 
to 3 per cent, of common salt, a little sodium and calcium sul- 
phates, with varying quantities of moisture. 

In the six analyses eIvm '■> the table on page 30, the percentasea 
of potaab nagt from 38.4a to 35.38. In no caae is the amount of 
chlorine abnormally large. 

The average coat of actnal potash per pound has been 5.4 centa. 
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MURIATE OP POTASH. 2^ 

MURIATE OF POTASH. 

CcHnmercial muriate of potash contains about 80 per cent 
of muriate of potash (potassium chloride), 15 per cent, or more 
of common salt (sodium chloride), and 4 per cent, or more of 
water. 

In the table on page 30 are given fifteen analyses of muriate 
of potash. 

Samples 2907 to 2911 in the table represent five different lots 
of muriate in original sealed packages. The percentages of 
potash found in these samples are nearly alike and agree satis- 
factorily with the potash syndicate's guarantees. 

The perceaUges of potash range from 58.63 to 43.44. All of the 
aamples are of good quality with the exception of No. 3348, sold by 
the Berkibire Fertilizer Co., Bridgeport, which is qnite inferior. 

The cost of actual potash per pound has ranged from 3.6 to 4.9 cents, 
the average twing 4.37 cents. 

KAINIT. 

Kainit is less uniform in composition than the other potash 
salts. It contains from 11 to 15 per cent, of potash, more than 
that quantity of soda, and rather less magnesia. These "bases" 
are combined with chlorine and sulphuric acid. Unless "cal- 
cined", it contains more water than occurs in sulphate or in 
muriate of potash. It is usually sold on a guarantee of 12 to 
15 per cent, of potash, or 23 to 25 per cent, "sulphate of potash." 
It is not properly called, or claimed to be, a sulphate of potash, 
since it contains more than enough chlorine to combine with 
all the potash present, and there are sound reasons for believing 
that its potash exists chiefly as muriate and, to a much less 
extent, as sulphate. Its action and effects are unquestionably 
those of a muriate rather than of a sulphate. 

A single sample, 3472, of which the analysis appears in the 
table, page 30, contained 12.74 P"" cent, of actual potash. The 
cost of potash in this article was 5.1 cents per pound. 

TOBACCO ASHES. 

Ashes have been bought by a number of farmers during the 

last year, which came from factories where sheep dips are made 

from waste tobacco. The ashes are, doubtless, those of tobacco 
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PoTASM Salts. Percentage Composition and 




3361 
3101 

3157 



31SS 
347* 
3171 
3130 



3160 

347> 
3173 
3911 



3103 
3159 
3^ 
3313 



E. Burwell, N. 
Berkshire Ferlilizei Co., Bridgeport 

Bowket Fertiliter Co 

E. N. Austin, Suffield 

Bowker Feniliier Co., Hartford Btaocb 



Muriate of Potath. 
J. G. Schwink, Meriden 

A. B. Lapslej, Pomfrel Center .... 

J. G. Schwiak, Meriden 

Conn. School for Boy«, Meriden 

E. E. Burwell, New Haven 

Sanderson Fertilizer and Cbemica) Co., 

New Haven 

S. D. Woodruff* Sons. Orange 

Sanderson Fertilizer and Chemical Co., 

New Haven - 

Sanderson Fertilizer and Chemical Co., 

New Haven 

Sanderson Fertilizer and Chemical Co., 

New H»ven.,. 

Sanderson Fenilizer and Chemical Co.. 

New Haven 

E. N. Austin, Suffield 

Bowker Feriiliier Co., Hartford Branch 

Berksbire Fertilizer Co., Bridgeport 

H.T. Child, Woodstock 



Station Agent 

A. P. Hills. Silver Lanel".! 

E. N. Austin, Suffield 

Station Agent 

Station Agent 

E. N. Austin, Suffield 

Station Agent 

Sution Agent 

A. B. Laptley, Pomfret Cen- 
ter 

Station Agent 

E. N. Austin, Suffield 

Station Agent 

H.J. Ellis, New Britain... 
Sution Agent 

Agent 
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POTASH SALTS. 



Cost per Pound of Potash. 
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which has been 6rst extracted with solvents and then dried and 
burned, 
2fi55. Sent by Aug^t Pouleur, Windsor, contained: 

Potash, soluble In water 3S-iC per cent. 

Lime 7.38 

Magnesia -.. a.69 

Phosphoric add .,- trace 

Sulphuric acid... a.00 

Chlorine 0.95 

Charcoal a-60 

Sand and soil i.ff> 

Later there were received, sample 8189 from G. W. Phelps, 
Windsor Locks, and 8147 from J. Amstead, Windsor Locks, 
both stated to have been bought of A, Pouleur, of Windsor, as 
"carbonate of potash" or "vegetable potash," for $50.00 per ton. 

The analyses of these samples were as fellows: 

Analysbs. 

3189 3147 

Potash soluble In acid 36.16 

Potash soluble in water 34.0a 34,4a 

Chlorine 1.53 i-i3 

Sulphuric acid a.36 a.31 

Cost per ton |$o.oo 50.00 

Potash costs cents per pound 7.4 7.3 

The composition of the three samples is quite uniform. The 
percentages of chlorine are small and these ashes are an excel- 
lent form of potash fertilizer for tobacco. 

IV. RAW MATERIALS CONTAINING NITROGEN AND PHOS- 
PHORIC AOD. 
BONE MANURES. 
The terms "Bone Dust", "Ground Bone", "Bone Meal" 
and "Bone" applied to fertilizers, sometimes signify material 
made from dry, clean and pure bones; in other cases these 
terms refer to the resuh of crushing fresh or moist bones which 
have been thrown out either raw or after cooking, with more 
or less meat, tendtra and grease, and— if taken frcmi garbage 
or ash heaps— with ashes or soil adhering; again they denote 
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mixtures of bone, blood, meat and other slaughter-house refuse 
which have been cooked in steam tanks to recover grease, and 
are then dried and sometimes sold as "tankage" ; or finally, they 
apply to bcme from which a large share of the nitrogenous 
substance has been extracted in the glue manufacture. When 
they are in the same state of mechanical subdivision the nitro- 
gen of all these varieties of bone probably has about the same 
fertilizing value. 

The method adopted for the valuation of bone manures, 
which takes account of their mechanical condition as well as 
diemical composition, is explained on page vj. 

I. Bone M<mures Sampled by Station Agents. 

In the table on pages 34 and 35 are given twenty-one analyses 
of samples of this class. 

The price printed in full-face type in the column showing cost 
per ton is the one used in calculating the percentage difference 
between cost and valuation. 

The arermce cost of these bone mumrea is f 30.14 per ton ; the avei^ 
age valuation f 26.35 i showing that the Station vatnation is some- 
what lower than is justified bj the average selling price of groand 
bone in Connecticat. 

Guarantees. 
The percentage of nitrogen found in five of the brands ana- 
lyzed was considerably less than was guaranteed. These five 
brands were the following : 

3241 Bobl's Self- Recommending Fenilizet, nitrogen found, 3.31, guaran- 
teed, 3,7, 

334a Plumb Sc WiDton's Bone Fenlliier, nitrogen found, 4.96, guaranteed^ 
5-4- 

33A1 Downs & Griffin's Ground Bone, nitrogen found, 3,64, guaranteed, 

3198 Shaj*! Pure Bone Dust, nitrogen found, 3.13, guaranteed, 3.6. 
3446 Dennis' Pure Ground Bone, nitrogen found, 3.83, guaranteed, 4.3. 

Equal parts of two samples of Hubbard's Raw Knuckle B<Hie 
Flour drawn from stock of F. S. Bidwell, Windsor Locks, and 
of H. W. Andrews, Wallingford, were mixed, making sample 
8262, and analyzed with the following results : 
3 
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Mechanical Analysis. 

Finer ihan ^ inch 47 per ceot. 

Coarsei than ^ loch... 53 " 

Chemical Analysis. 

Niirogen 3.90 

Phosphoric acid... 34.01 

Costperton tSJOO 

Vatuaiion p«r ion 97.49 

Percentage Composition of . 



3166 
3165 
3341 
3212 

3>95 
3444 
3448 
3445 
3198 



3196 
3343 
3443 

3*59 
3344 
344* 
3360 
3358 



3119 
»554 
4203 
3440 



jnJ Bone 

Self' Recommending Fertilizer... 

Swift Sure Bone Meal 

P. & W. Bone Feriiliier 

Pure Ground Bone 

Bowljer's Fresh Ground Bone 

Swid's Lowell Ground Bone 

Fine Ground Bone 

Hubbard's Pure Raw Knuckle Bon 

Flour 

Pure Bone Dust 



Bone 

Pure Ground Bone... 
Pure Raw Bone Meal 



Berkshire Fen. Co., Bridgepon 

Valentine Bobl. Waleiburr 

M. L. Shoemaker & Co., Phila., Pa.. 



Plumb ftWinton. Bridgeport 

Downs & Griffin, Derbj 

Bovrker Fert. Co., Boston, Mass. .. 



Lowdl Fert. Co., Boston, Mass 

Sanderson Fertilizer and Chemical Co., 
New Haven 

The Rogers & Hubbard Co., Middle- 

C. M, Sh3y,Groton 



Iter a Co., New Haven 

The Rogers Mfg. Co.. Rockfall 

Listers' AgiJculiural Chemical Works, 

Newark, N, J 

Pure Ground Bone I Peck Bros., NorthGeld 

Hubbard's Sltictlf Pure Fine Bone The Rogers & Hubbard Co., Middletonn 



Pure Ground Bone.. 
Pure Ground Bone.. 
Bone Dust - 



Samplid by piirekaiirt. 

Ground Steamed Bone 

Bone Meal 

Ground Bone 

Sanderson's Fine Ground Bone . 



Wheeler's Pure Raw Bone Meal.. 
Degelatinized Bone 



E.G. Dennis, Stafford . 

Wm. MacCormack, Wolcon , 

Peter Cooper's Glue Factory, N. Y.... 



The L. T. Ftisbie Co., Haiirord . 



Sanderson Fertiliser and Chemical Co., 
New Haven... 

American Agricultural Chemical Co., 



BONE MANURES. 35 

The manufacturers objected that this analysis did not cor- 
rectly represent either the mechanical condition or chemical 
composition of the brand; that the average composition calcu- 
lated from the Station analyses of the last thirteen years was 
3.93 nitrogen and 24.89 phosphoric acid, with 68 per cent, of 
the bone finer than */,g inch, and that no change had been made 
in the quality of bone or method of screening and storing. In 
view of these facts, another sample was drawn, 3445, of which 



Bone Manures. 



Humfacturer 

J.G. Schwink. Merideo 

i>.J. Bolan, Warerbury 

Oldift Whipple. Haclford 

F. S. Bidwell & Co., Windsor Locks 

UinsfacluTei 

HaiiDficturer 

Bowkei's Branch, Southport ... 
Hailford 

tP. Barstow, Norwich 
. D. Peofield, Cobalt 



Qiflon P«ck. Yanlic 

tC. Eddy, Simsbury 
innfacturei 

G. H. Williams Co., Net* London. 
Hinnfaclurer 

F. HalLock & Co.. Derby. 

F. C. BeniamiD & Co., Danbuiy. . . 
Ansonia Flour & Grain Co., Ansoni. 

MMkeVcoaVCo.," Noniral ii".'.'.l'.'.'. 

A.W. Halcfainson, Gilead 

W. H. Scott & Co., Pequabuck 

E. L Bradley, Norwalk 

Muntact urer 

MuDficturer 

Apoihecaries' Hall, Waterbury 

Smtfttd by 

A. B. Lapiley. Porafret Center 

OltnWbeeler. Buckland 

C], Dewey. Bucklaad 

O.G. Beard, Sheltoo 
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Percentage Composition and Valuations of 




3197 
3473 
3103 
3913 



Strong, Barnes, Harl & Co., Ne' 



S. D. Woodruff ft Son«, Orange .. 

A. P. Wakeman, Fairfield 

F, T. Bradley, Sa;brook 

E. E. Buiwell, New Haven 

I. Norris Barnes, YalesTllle. 

Manufaciuter 

Conn. School (or Boys, Meiiden.. 
J. G, Schwink, " 



the analysis appears in the table, pages 34-35. This analyas 
fully meets the expectations of the manufacturers. Attempts 
were made to get other samples, but the goods could not be 
found. 

II. — Bong Manures Sampled by Purchasers. 

The table on pages 34 and 35 also contains six analyses of this 
class. 

Sample 3119 was bought, in some considerable quantity, of a 
New York finn for cash. Anyone who alone, or with his 
neighbors, buys a car lot of bone and pays cash for it, can 
usually get quotations at prices from eight to fifteen dollars per 
ton less than the usual retail rates. 

TANKAGR 

After boiling or steaming meat scrap, bone and other 
slaughter-house waste, fat rises to the surface and is removed, 
the soup is run off and the settlings are dried and sold as tank- 
age. As analyses show, tankage has a very variable composi- 
tion. In general, it contains more nitrogen and less phosphoric 
acid than bone. 

In the above table are given nine analyses of this material. 

These analyses show the usual differences in chemical ccmi- 
position. 

The percentage of nitrogen found in three of them is consid- 
erably below the percentage guaranteed and in one sample the 
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: is true of the phosphoric acid. The samples which were 



litrogen Cound 3.65 per cenl. 

Bridgeport ; Ditrogen found 
Nilrogen found 5.33, guar- 
Phoiphoric acid found s^s. 



thus deficient are the following :- 
3051 Stock of S. D. Woodruff & Sons ; 

guaranteed 4.1 per cent. 
3473 Stock of Berkshire Feitiliier Co.. 

5.48, gumnteed 5.8. 
3163 Stock of Berkshire Feitillier Co. 

3913 Stock of Berkshire Fertilizer Co. 
guaranteed I3X>. 



DRY GROUND FISH. 

This residue from the manufacture of fish oil is often 
sprinkled with diluted oil of vitriol, to check putrefaction, 
whereby the fish bones are softened and to some extent dis- 
solved. 

Six analyses are given below : 

8190. Acidulated Fish Guano; made by the Wilcox Fertil- 
izer Co., Mystic; sampled and sent by E. N. Austin, Suffield. 

34S8. Wilcox Dry Ground Fish Guano; made by the Wil- 
cox Fertilizer Co., Mystic; sample drawn from stock of Olds & 
Whipple, Hartford. 

380S. Essex Dry Ground Fish ; made by the Russia Cement 
Co., Gloucester, Mass., sample drawn from stock of F, S, Bid- 
well, Windsor Locks, and of W. J. Cox, East Hartford. 
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3023. Wilcox Dry Ground Fish Guano; sampled from stock 
of Olds & Whipple, Hartford, by Olin Wheeler, Buckland. 

34fi6. Bowker's Fine-ground Dry Fish ; sampled from stock 
of Bowker Fertilizer Co.'s Hartford Branch. 

3191. Wilcox Dry Ground Fish ; sampled and sent by E. N. 
Austin, SufHeld. 

As kppeara from the «ii«lju>, «1I of these aainples of fish scrap ue «f 
good qoBlitr and fully meet the monn^tarers' g^uaraotees. 

Pbrcbntagk Composition of Dry Ground Fish. 

3190 

Nitrogeo as ammonia 0.50 

Organic nitrogen j.io 

Total nitrogen found i.ba 

Total DitrogBD guaraoleed 

Soluble phosphoric acid agC 

Reverted phosphoric acid 1.86 

iDBolubte phosphoric acid 0.75 1.35 3.44 1.91 ixA 

Total phosphoric acid found 4,57 7.68 [3.0$ 7.5s 6^7 

Total phosphoric acid guaranteed b.oo 11.00 6,0a 

Costperton (ii.oo 35.00 38.00 35.00 34.00 

Valuation per ton )ll.Sa 3$. 10 3S.0J 34.97 33.99 

Percentage difference between cost 

and valuation.. - 3.6* o,i8* o.r* 0.08 3.0 

MIXED FERTILIZERS. 
BONE AND POTASH. 

Seven samples of fertilizers bearing this brand have been 
analyzed. 

34S1. Ground Bone and Potash ; made by the E. Frank Coe 
Co., New York City ; sampled from stock of John Horn, South- 
port. 

3424. Darling's Dissolved Bone and Potash; made by the 
American Agricultural Chemical Co., New York City ; sampled 
trom stock of D. E. Hickey, West Thompson. 

3363. Square Brand Bone and Potash; made by Bowker 
Fertilizer Co., Boston, Mass. ; sampled from stock of Southport 
Branch, Bowker Fertilizer Co, and of Southingt(»i Lumber Co., 
Southington. 

* Valuation exceeds cost. 
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8358. Swift's Dissolved Bone and Potash; made by the 
Lowell Fertilizer Co., Boston, Mass.; sampled from stock of 
Standard Feed Co., Bridgeport, and of A. S. Bennett, Cheshire. 

8280. Armour's Ammoniated Bone with Potash; made by 
Armour Fertilizer Co., Baltimore, Md. ; sampled irotn stock of 
F. C. Benjamin & Co., Danbuiy, of Ansonia Flour and Grain 
Co., Ansonia, and of Meriden Feed Co., Meriden. 

3468. Listers' Animal Bone and Potash; made by Listers 
Agricultural Chemical Works, Newark, N. J.; sampled from 
stock of A. W. Hutchinscm, Gilead, and of A. I. Martin, Wal- 
lingford. 

^18. Ammoniated Bone with Potash; made by the Ohio 
Fanners Fertilizer Co., Columbus, Ohio; sampled irom stock 
of Linus Logee, Thompson, and of D. G. Arnold, Putnam. 

It is clear that some of these brands, like 34S1 and 3358, con- 
sist of raw bone mixed with potash salts; others are merely 
nltrc^enous superphosphates, not different in composition frcsn 
those in the tables on pages 44 to 53 and one of them, 3458, 
Listers' "Animal Bone and Potash," is not "animal bone" at 
all, in the common acceptation of the word, but plain superphos- 
phate and potash salts. One of the brands, E. F. Coe's, has very 
much less than the guaranteed percentages of both iiitrc^;en and 
potash and contains 35^ per cent, more of phosphoric acid than 
is guaranteed. 

Two others, Swift's and the Ohio Farmers Fertilizer Co.'s, 
have less potash than is guaranteed. 

BONE AND WOOD ASHES. 
3302. Bowker's Bone and Wood Ashes; made by Bowker 
Fertilizer Co., Boston, Mass., sampled from stock of M. D. 
Stanley, New Britain, and of Bowker's Branch, Hartford. 

Analysis. 

33« 

Nitrogen as nilHtes .— i.is 

" organic. 0.48 

(oul 1.70 

" guaranteed 1.70 

Phosphoric acid, water.*oluble 048 

" " citrate- soluble 6.43 

" '■ insoluble - 3.00 

total g.gi 

'■ " guaranteed ... 8.0 

Poush as muriate 0.7" 

'■ total 3.19 

" guaranteed a.oo 

Cost per ton ^S.00 
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HITROGEHOUS SUPERPHOSPHATES. 4I 

If it is assumed that the potash — other than muriate — is pres- 
ent in form of carbonate and nitrate, and is valued at 7J4 cents 
per pound, the valuation of this article will be $15.17 per ton. 

NITROGENOUS SUPERPHOSPHATES AND GUANOS. 

Here are included those mixed fertilizers containing nitrogen, 

phosphoric acid and, in most cases, potash, which are not 

designed by their manufacturers for use on any special crop. 

"Special Manures" are noticed further on. 

r. Samples drawn by Slalion Agent, 
In the tables on pages 44 to 53 are given analyses of seventy- 
one samples belonging to this class, arranged according to the 
percentage differences between their cost prices and valuations. 

Of the MTentj-one analjaes of nitrogenoui inperphosplwtei {iTcn 
in the tkbles, tbirteen, about one-Gftb of the whole namber, ve below 
the ouuiofBCtiirer'a minimtUD gtuumntee in respect of one iogredieot. 

The names of the brands which thus fail to meet the claims 
made for them are as follows : 

3395. Rogers ManuCacturing Co.'s Fish and Potash, Nitrogen found 3.09 

per cent.. Ruaranieed 3.3 per cenl. 
jaSi, Annout's All-Soluble. NiitoRen fouod a.55, guaranteed a.B. 
3417. Chiuenden's Fish aod Poiash. Nitrogen found 3.7s, guaranteed 

3421. Chitleuden'e Complete Fertilizer. Phosphoric acid found 9.51, 
guaranteed 10.0. 

3416. Boirker's Fish and Potash, Square Brand. Phosphoric acid found 
S.8S, guaranteed S.o. 

3390. Boirker's Farm and Garden Phosphate. Phosphoric acid found 
10.55. guaranteed "-O- 

3313. Bowker's Sure Crop Phoiphaie. Phosphoric acid found 10.30, 
guaranteed 11.0. 

3287. Buckingham's XX Special Forroula. Potash found 5.9a, guar- 
anteed 70. 

3165. American Farmers* Market Garden Special. Potash found 6.6B, 
guaranteed 7.0. 

3405. Packers' Union Gardeners' Complete. Potash found g.73, guar- 
anteed 1 0.0, 

3403. Coe's Gold Brand Excelsior. Poiash found 5.65, guaranteed 6.0, 

3336. Bowker's Market Garden Fertilizer. Potash found 9.70. guar- 

33SS. Listers' Success Phosphate. Potash found 1.75. guaranteed 1.0. 
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In seme of these cases at least, a deficiency of Mie ingredient 
is accompanied by a very considerable excess of another ; these 
discrepancies being largely explained by imperfect mixing of 
the raw materials at the factory. 

The manufacturer of 3386, Listers' Success Phosphate, claims 
that the analysis does not fairly represent the average composi- 
tion of the goods, in that the percentage of potash found is less 
than the goods are calculated to contain. An effort was made 
to find other samples of this brand for analysis, but it was not 
possible at the time. 

Cost and Valuation. 
Cost. 

The method used to ascertain the retail cost price of the 
superphosphates is as follows : 

The sampling agents inquire and note the piice at the time 
each sample is drawn. The analysis, when done, is reported to 
each dealer from whom a sample was taken, as well as to the 
manufacturer of the article, in order to give opportunity for 
explanation or correction, as regards the price or the analysis 
itself. When the data thus gathered show a wide range of 
prices further correspondence is required and the manufac- 
turerers are also consulted. 

From the data thus obtained the average prices are com- 
puted. 

Valuation. 

The valuation has been ccunputed in all cases in the usual 
manner as explained on page 17. 

Percentage difference given in the table shows the percentage 
excess of the cost price over the average retail cost of the nitro- 
gen, phosphoric acid and potash contained in the fertilizer. 

This information helps the purchaser to estimate the ccmi- 
parative value of different brands and to determine whether 
it is better econ<Hny to buy the commercial mixed fertilizers, of 
which so many are now offered for sale, or to purchase and 
mix for himself the raw materials. 

Which plan is preferable can only be determined by each 
individual fanner, who should know best what his soil and 
crops need and what his facilities for purchase and payment are. 
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NITROGENOUS SUPERPHOSPHATES. 43 

In case a fertilizer has sold at two or more different prices, 
the moMufaclurer's price, when known, has been used in cal- 
culating percentage difference. 

Otherwise an average, or nearly average price, forms the 
basis of oMnparison between cost and valuation. The price thus 
employed is printed in heavy-faced type. 

The averse coat of the laperphosphates is $38.43 PC' ^^"y tbe 
Kvtnge vKliuitioa ii fao.91, and the average perceotage differeace 

Last year the corresponding figures were: — Average cost, 
$30.00; average valuation, $19.75; percentage difference, 51.9. 

These valuations, it must be remembered, are based on the 
assumption that the nitrc^^n, phosphoric acid and potash in 
each fertilizer are of good quality and readily available to farm 
crops. Chemical examination shows conclusively whether this 
is true in respect of potash and phosphoric acid. 

2 and 3, Nitrogenous Superphosphates; Sampled by Manufac- 
turers or Purchasers. 

The Station is not responsible for the accuracy of the sam- 
pling of those fertilizers of which the analyses appear on page 
54, although it holds the certificates of the persons who drew 
the samples, stating that the work was done according to the 
Station's directions. These directions, intelligently followed, 
will ensure accurate sampling. 

8227. XX Fish and Potash, made by Joseph Wharton, 
PhUadelphia ; sampled and sent by John Guyer, Milford. 

3427. Formula- A; made by Sanderson Fertilizer and Chemi- 
cal Co., New Haven ; sampled and sent by O. G. Beard, Sheltcm. 

8896. Formula B, and 3396 Special Fertilizer; made by 
Sanderson Fertilizer and Chemical Co.; sampled and sent by 
H. "E. Loomis, Glastonbury. 

8397. Berkshire Complete Fertilizer; made by Berkshire 
Fertilizer Co., Bridgeport ; sampled and sent by H. E. Loomis, 
Glastonbury. 

3377. Chittenden's Market Garden Fertilizer; made by 
Naticmal Fertilizer Co., Bridgeport; sampled and sent by F. E. 
Blakeman, Oronoque. 
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Buckingham's XX 

Special FormuU 

I QuinDipiac Market 

Garden Manure 

; XX Fish and Potash.. 

Board man's Complete 

Feniliier 

' Wilcon H. G. Fish and 
Patasb 

; C.V.O.Co.'sFeriiliMr 

Bone, Fish and Poiash. 

I Hapes' Vegeuble Ma- 
re, or complete for 

• Swifi Sure Superphos- 
phate for general use 

Formula A . 

; Williams & Clark's H. 
G. Special 

I Wheeler's Superior 
Truck 

I Wilcox' Complete Bone 
Superphosphate 

M apes' Average Soil 
Complete Manure. -. 

. Wilcox' Pish and Pot- 
ash 

E, Frank Coe's H. G. 
Ammonlated Bone 
Superphosphate 

; American Farmers' Mar- 
ket Garden Special.. 



C. Buckingham. South- 
pott Manufacturer. 

American Agricultural C. Buckioghar 
Chemical Co,, N. Y,.' Souihport .. 

Joseph Wharton, Phlla., '- '- ' 



F. E. Boardmin, I 
dletown 

WilcoK Fertiliser 
Works, Mystic. 

Conn. Valley Orchard 

Co.. Berlin 

E. R. Kelsey, BranEord 

Mapes F. & P. G. Co., 



. Manufacturer — , 
W. A. Howard, 

Woodstock ... 
Manufacturer... 

Manufacturer ... 
Wilson & Burr, Mid- 

dlelown 

J. P. Batstow & Co., 



- ?3l-00 ) 

31.00 

33.00 

30.00 

3S.0< 
38.00 

37.00 
38.00 



Nor 






Sanderson Fertiliser & 
Chemical Co., New 

American Agricullural 
Chemical Co. " " 



. Mapes' Branch, 

Hantord 

.. Olds & Whipple, 

Hartford 

F.S. Bid well. Wind- 
T Locks . 



41.0 



Manufacturer 35-00 

W. H. Chappell. 

Chesterfield 34-00 

, B. Austin, Silver 

Mine 36.00 

Agricultural J. D. Luby, Burling- 

Chemical Co., N. Y..j ton 33.00 

Wilcox Feniliier W. A, Howard, 

Works, Mystic Woodstock 3S.0( 

iManufacturer 

Mapes F. & P. G. Co., Mapes' Branch, 

N. Y Hartford 

Birdsey & Raven, 



tr Wks. 



Meriden . 
OldE ft Whipple, 

Hartford 

anufaclurer I 

J. H. Miner, Water-1 

ford-.. I 

;. R. Babcock. Oldl 

M/stic I 

F. H. Rolf, GuilfordI 
D. C. Spencer Say-I 

brook 



35.00 

33.00 
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Analvses and Valuations. 
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4.19 


i.Sa 
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8.0 


8.35 


7.0 


3.00 


3.9a 


7.0 


3433 


n.9 


a73 


0.70 


a.9s 


3.67 


3-3 


4-73 


4.33 


1.64 


10.6S 


g.o 


9.04 


8.0 


741 


8.01 


7° 


34<3 


ia.3 
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a.04 
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7.90 


4jja 


0.55 


11.77 


7-° 
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6.0 


0.44 


a.97 


>.o 


3347 


Ifi.3 






9.73 


3.73 


*.o 


6.ti 


a.3o 


0.5a 


8.83 


8^ 


8,31 




10.30 


10.30 


,o.o 


3^ 


.9.6 




o.a8 


3.61 


3.89 


3-3 


4-00 


3.63 


0.54 


7.16 


6.0 


6.6a 


S-o 


S.I3 


5.13 


4.0 


Pti 
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0.8a 
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a.79 
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.,.0 
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4.90 


4-90 


4^ 
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93.5 
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a.94 
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6.S9 
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5.98 
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0.70 
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... 
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4.0 


3'»7 


.5.6 
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4.14 


3-3 


448 


3.75 


1.84 


10.07 


10.0 


8.33 


6.0 


6.88 


6.88 


6.0 


3375 


>5.6 


1.03 


0.36 


a.a7 


3.66 


3-3 


S-M 


3.91 


1.33 


10.97 


9.0 


9.05 


8.0 


7.73 


7.73 


7.0 


34«4 


"*■» 


i.aj 


0.76 


1-54 


3-53 


3^ 


6.51 


3.06 


1.38 


9.85 


9^ 


8.57 


8.0 


7.5a 


7.53 


7.0 


SM8 


.6.5 






a.55 


9.5s 


».o 


6.56 


3.81 


1.30 


,1.67 


(M. 


10.37 


8.0 


4.06 


4.06 


3° 


3»i 


37.0 


a.9a 




1.81 


4-73 


4-1 


940 


4-43 


1-75 


8.S7 


8.0 


6.S1 


T-o 


0.7a 


5-83 


S-o 


3M4 


37.5 




0.24 


3.83 


3.07 


'■5 


3.19 


3.88 


1.81 


7.88 


6.0 


6.07 


3-0 


3-94 


3-94 


30 


jai 


a8.3 






1.9a 


1.9a 


t.S 
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1.89 


1.35 


10.53 


lo-s 


9-17 


9-0 


0.61 


3.36 


*-3 


3>«S 


^Z 




0.67 


a.65 


3.3» 
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3.15 
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8.0 
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6.68 
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bjG.ooslc 



46 connecticut experiment station report, i9oi. 
Nitrogenous Superphosphates. 



1 
1 


.„..™. 






,^. 


- 


i 
i 

.00 

.00 

.00 
.00 
.00 

.00 

so 
S" 

•SO 
00 

.00 

.00 

.00 
.00 

.00 


1 


3384 


Clsrk's Cove GtoM 
Planet Manure 

Special loX Potash.... 

Packers' Union Gar. 
deoets' Complete M». 

Crocker's A.""A''Com' 

plete Manure 

Mapes' Dissolved Bone 

Williams & Clark's 

aled Bone Super- 

phosphate ^... 

Fish and Potash 

E. Frank Coe's Gold 
Brand Excelsior Gu. 


Chemical Co.. N. Y.. 

Sanderson Fertilizer 4 
Chemical Co., New 


C.C. Pierce. Thorn p- 


?34 

3S 

35 
35 
30 
38 

3B 

36 

a? 

aq 
37 

3a 

3a 
33 

18 
30 

30 

3 

*9 
30 

3« 
ja 
3 

34 

3 

ae 

at 


f»S.7a 




Phineas Piatt, Mil- 


3ia8 


Manufacturer 

Frank L. Mackey 
Ellington 


36-45 
36.39 
a6.34 

33-^7 

ao.74 
30.a8 

33.38 
at. 8a 


340s 
34(5 


American AKiicultural 
Chemical Co., N. Y.- 
American Agricullural 
Chemical Co.. N. Y.. 
Mapes F. & P. G. Co.. 


3457 


Mapes' Branch, 
Haitford 

H. A. DoileA Co.. 
Burnside 

0. R. Dimmock. 
Waterford 

Rockville Milling 
Co.. Rockville... 

Meeker Coal Co., 
Norwalk 

F. S. Bidwell. Wind- 
sor Locks 

John Horo, South- 


3385 
3395 

3403 


American Agricultural 
Chemical Co.. N. Y.. 

Rogers' Mfg. Co.. Rock- 
fall ....:. 

E. Frank Coe Co., N.Y. 

The Rogers & Hubbard 
Co., Middleiown.... 

Sanderson Fertilizer 4 
Chemical Co.. New 


3331 


Hubbard's All Soils. 
All Crops Phosphate 


Joseph Adams, 

Wesiport 

S. E. Frisbie, Milford 
A. J. Fuller, Dan- 


31 as 


Old Reliable Super- 


Manufacturer 

W. J. Cox. East 

Hartford 

F.S. Bidwell SCO. 

Windsor Locks.. 

Standard Feed Co. 

Biidnepon 

C.W. Lines. New 








3206 [Ewex XXX Fish and 


Russia Cement 


Co.. 




1 
1 
3*70 |Swift's Lowell Animal 
i Btaod for all crops.. 


Lowell FertiliM 

Bowker Fertiliz 
Boston, Mass. 

Rogers Mfg. Co. 

fall ... 


r Co. 
er Co. 


31.06 


3336 Bowber's Market Gar- 


Bowker's Branch. 
Southport 

Bowker^ Branch. 
Hartford 

J. E. Smith. Water- 
ford 


a4-'6 
18.44 


3309 All Round Fertilizer .- 


Rock- 








F. S. Bidwell & Co. 
Windsor Locks - 
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7.9a 


3-75 


1.33 


11.90 


,... 


10.67 


a.a 


a.4S 


345 ; '-o 






' 


' 


111.11 


/- ■ I 
































.Vl^ 



48 connecticut experiment station repobt, i90i. 
Nitrogenous Superphosphates. 



3235 
3366 



3199 
3381 



Chlllenilen's FJth aod 
Porash 

MapM' Complete Ma- 
- ta, A Brand . 

BerkBhire Compli 
Fenillier 

Chittenden'i Complete 
Feniliier.. 



Darting'! Farm Favorite 



Qulnoiplac Phosphate. 



Cecropi or Dragon' e 
Tooth Brand 

Bowker's Fisherman's 
Brand Fish and Pot- 



Berkshire Ammoniated 

Bone Phosphate ... 
Armour's All Soluhle. 



National Fertilizer Co. 
Bridgeport 

National PertlHier Co. 
Bridgeport— 

Mapes F. & P. G. Co. 
N.Y..— 

Berkshire FertUizerCo, 
Bridgeport 

alional Fertiliser Co. 
Bridgeport 

American Agricultural 
Chemical Co.. N. Y.. 



Frederick Ladlam, 
N.Y 

Bowker Feniliier Co.,^ 
Boston, Mass. 

Berkshire Fertillier Co. 

Bridgeport 

Armour Feniliier Co. 

Baltimore, Md 



Hillock & Co 
DerbT 

, H. Cashen, Meri- 

E. R. Aiitn, Silvei 
A. H. Cashen. Meri- 

Q. A. WitlJuns. East 

Hartford 

H apes' Branch, 

Hartford 

P. J. Bolan, Water- 
Manufacturer 

J. W. Palmer, Stam- 
ford 

G. A. Williams, East 
Hartford 

F. Haltock & Co. 
Derby 

D. E. Hickey, West 
Thompson 

Hotchkiis & Tem- 
pi eton, Waierbury 

F. S. Bidwell & Co. 
Windsor Locks.. 

G. M. Williams Co. 
NeiT London 

J. M. Beckwilh, 
Chesterfield 

A. C. Rogers Sc Co.. 
New London 

Bowker' s Branch, 
Hartford 

G. F. Walters, Gail. 

ford 

. Schwani, Ches- 
terfield 

Ansonia Flour and 
Grain Co., Anso* 
nia 

Meriden Feed Co., 
Heriden 

F. E. Tucker, Ver- 

A. J. Fuller, Dan- 

S. E. F'ri'sbie,"Mi't- 
ford 



34-O0 
33.00 
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SPECIAL UANURES. $$ 

3380. Formula A ; made by Sanderson Fertilizer and Chemi- 
cal Co., New Haven; sampled and sent by W. W. Thompson, 
Warehouse Point. 

8174. Fertilizer Dust. This is understood to be sweepings 
from the mill room where fertilizers are screened and ground. 
From factory of Sanderson Fertilizer and Chemical Co.; 
sampled and sent by J. H. Hale, South Glastonbury, 

SPECIAL MANURES. 
Here are included such mixed fertilizers, chiefly nitrogenous 
superphosphates, as are claimed by their manufacturers to be 
specially adapted to the needs of particular crops. 

I. Samples Drawn by Station Agent. 
In the table on pages 58 to 71 are given analyses of eighty- 
six brands represented by samples drawn by the Station agents. 

GiTARAHTKKS. 

Of the sunples represeated in the following tables, nine failed to come 
np to the nuUcer's |^«nuitee in respect to the percentage of nitrog;en, 
tonr ia respect to th«t of phosphoric acid, and eight in respect to that 
of potash. 

The brands which thus failed fully to meet the claims of the 
manufacturers by more than one-tenth per cent., were the fol- 
lowing : — 

3367. Hubbard's Oat and Top Dressing Fertilizer* Nllrogeo found 
S.67 per cenl., guaranleed S.8 per cent. 

3436. Darling's Tobacco Grovcr. Nitrogen found 415. guaranteed 4.4. 

3435. Chiiienden's High Grade Tobacco Fertilizer. Nitrogen found, 
5.37, guaranteed 5-7. 

3294. The Rogers Mfg. Go's Fertilizer for Oats and Top Dressing.* Nitro- 
gen found 5.S9. guaranteed 6-3. 

3293, The Rogers Mfg. Co.'s Soluble Tobacco Manure. Nitrogen found 
4.S6, guaranteed J.o. 

3356. Slockbridge Grass Top Dressing. Nitrogen found 4.46, guar- 
anteed 4.S. 

3386. American Farmers' Corn King. Nitrogen found 3.33. guaranteed 
3.4. 
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3436. Great EutetD Northern Cora SpecioJ. Nitrogen found 3.*S, gtiar- 
■Dieed 3.5. 

3438. Pacific Potato Special. Nitrogen found 1.9S, guaranteed 3.1. 
3450. Rogers Mfg. Co.'s Grasa and Grain Fertilizer.* Phosphoric acid 

found 14.13. guaranteed i6.a. 
3433. Sanderson's Tobacco Formula B. Phosphoric acid found 9.79, 

guaranteed ta.o. 
3369. Essex Tobacco Manure. Phosphoric acid found 8.38, guaranteed 

9.5. 
3303. Bowlter's Potato Phosphate. Phosphoric acid found lo.S;. guaran- 

3450. Rogers Mfg. Co.'s Grass and Grain Fertilizer,* potash found la.is. 

guaranteed 13,;. 
3366. Hubbard's Grass and Grain Ferliliicr.* Potash found 11.33, guar. 

an teed 13.5. 
3390, Listers' Potato Manure.* Potash found 6.53, guaranteed 7.0. 
3403. Stockbridge Tobacco Fertilizer. Potash found 9.74. guaranteed 

3382. Armour's Potato Manure. Potash found 9.58, guaranteed 10.0. 
3136. Sanderson's Potato Manure. Potash found 5.43, guaranteed 6.a 

3383, Listers' Corn and Potato Fertilizer.* Potash found 365, guar- 

anteed 3.0. 

3439. Essex Corn Fertilizer. Potash found 3.83, guaranteed 3.0. 

Cost and Valuation. 
The Average cost per ton of the eighty-eight special manures Included 
In the table was f 33.64, the raltiation, f 33.80, and the percent^e dif- 
ference, 37.1. 

In 1900 the corresponding figures were: — ^Average cost, 
$3273 ; valuation, $22.45?; ^'^^ percentage difference, 45.5, 

2. Special Manures Sampled by Purchasers. 
In the tables on pages 70 and 71 are included two analyses of 
samples of special manures sent to the Station by purchasers. 

Analyses Requiring Special Notice. 
The manufacturers claim that at least half of the potash in 
Mapes' Tobacco Manure, Wrapper Brand, 3349, and also in 
Mapes' Tobacco Ash Constituents, 3406, is present as carbonate, 
while some lots of these brands were put out containing potash 
wholly in form of carbonate. In the foregoing tables, the 
valuations of these brands are made reckoning the potash as 
sulphate. If a half of it is figured as carbonate, at 7J4 cents per 
* See explanations on this page and the next. 
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SPECIAL MANURES. 57 

pound, the valuation of the Wrapper Brand Tobacco Manure 
would be $37.54 per ton, and of the Tobacco Ash Constituents, 
$26.25. 

The manufacturers of Listers' Com and Potato Fertilizer, 
3382, and of Listers' Potato Manure, 3390, state that these 
analyses do not represent the average composition of the brands 
named, in that the percentage of potash found in these samples 
is lower than the goods were calculated to contain. An unsuc- 
cessful effort was made, after receiving this notice from the 
manufacturers, to secure other samples from the Connecticut 
market for analysis. 

The following fertilizers, viz : 
3450. Rogers Mfg. Co. '9 Grass and Grain Manure, 
3394. Rogers Mfg. Co.'s Oats aod Top-Dressing Manure, 
3366. Hubbard's Grass and Grain Manure, 
3347. Hubbard's Oats and Top-Dressing Manure, 

are mixtures of ground raw bone and chemicals. 

It is quite impossible to make mixtures of dry, raw bone and 
chemicals which will remain uniformly mixed during transpor- 
tation, or even when stored. There is a constant tendency for 
the dry particles to separate according to their specific gravities, 
so that one side or end of a package may contain considerably 
more of one chemical ingredient, potash or nitrogen for instance, 
than the other, and the contents of different packages will show 
similar differences. 

In such cases, a deficiency of one ingredient is likely to be 
offset by an amount of another ingredient quite in excess of 
the manufacturer's claims. 

Tobacco Manures claimed to contain Potash as Carbonate 
or Nitrate. 
In a table on page 72 are analyses of a number of tobacco 
fertilizers which are claimed to contain potash, chiefly, or wholly, 
in form of nitrate or carbonate. Since potash in these forms 
costs considerably more than in sulphate or muriate, it should 
not be valued at the same rate in mixed fertilizers. It is not pos- 
sible in most cases to determine by analysis whether the manu- 
facturer's claims are well-founded, but, assuming potash to be 
present in form of nitrate or carbonate and valued at 7J4 cents 
per pound, the valuations are as given in the table : 
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1 


»„.».. 


Mapes F. fr P. G. Co.. 
New York City 

The Rogers Mfg. Co , 
Rockfall 

Russia Cement Co., 
Gloucester, Mass 

American Agricultural 

Chemical (Jo.. N. Y.. 

Lowell Fertilizer Co., 


^.. 


1 


1 
t 


3^9 


SamfUdh station Agtnl 

Mnpes' GraM Sc Grain 

Spriog Top Dressing 

H. G. Soluble Tobacco 
«nd PoUW Manure- 
Essex Complete Ma- 
nure ror Com, Grain 


M apes' Branch, 
Hartford 

Southlngton Lumber 
Co., Southington . 

|. P. Barstow, Nor- 


.39.00 

4aoo 

40.00 
40.00 

4aoo 

39.00 

39-00 

30.00 

33-00 

33.00 
33.00 

3500 

37.00 

a8.oo 

35-00 

37.00 

34-00 

aaoo 

33.00 
35-00 

17.00 

32.00 

39.00 

38-00 

30.00 
39.00 
33.00 
33.00 


$98.60 


3>iO 

3317 


W. E. BoMwick, 

NewMil/ord 

F. S. Bidwell & Co. 

Windsor Locks.. 
W. J. Cox, East 

Hartford 

Rockville Milling 

Co., Rockville ... 
Standard Feed Co.. 

Bridgeport 

C. W. Lines. New 


99.31 
3II.4S 


34>9 


Packer's Union Potato 


ai.87 
34-01 


3«7 


Swift's Lowell Potato 




Stock bridge Grass Top 


Bowker Fertiliier 


Co.. 


33S« 


S.W.Bray, Miiford. 

E. I. Gal-io, New 
Miiford 

Bowker's Branch, 
Hartford 

F. C. Benjamin & 
Co., Danbury 

G. S. Jennings, 
Southport 

Bowker's Branch, 

Hartford 

E. B. Clark Co., Mil- 


36.93 
30.33 
36.84 


3386 


Armour's Fruit and 


Armour Fertiliier 


Co., 


V'S 


Stockbridge Potato and 
Vegetable Manure... 

Armour's H. G. Potato. 

Quinniplac Potato 


Bowker Fertilizer 


Co., 




Armour Fertiliier 


Co., 


».lta 


Ansonia Flour and 

Grain Co.,Ansonia 

Meriden Feed Co. 


33.07 




American Agricu 
Chemical Co., N 

Wilcox Fertilizer 
Works, Mystic . 

Olds & Whipple, 


ural 
Y.. 


3»8 


F.E.Tucker. Vernon 
C. Buckingham, 

Soulhport 

G. M. Williams, 

New London.... 

W. A. Howard. 

Woodstock 

Olds & Whipple; 

Hartford 

Manufacturers 

Manufacturers 


30. O9 

30.64 
33.76 


333a 


Wilcoi Potato Manure 
0. & W.'s Potato Ma- 


3333 


4art. 
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3136 
32*4 

3354 
3415 



33i« 

3356 



Bridler's PolaW Fertil- 



Bradley's Tobacco Fer- 



Bowker'a Tobacco Slar- 
Mapes' Corn Manu 



343« 
33>4 
3436 
3337 



Sanderson Fertiliter &' 
Chemical Co., New 

meTican Agricullural 
Chemical Co.. N. V- 



Packers' Union Animal 

Com Feilitizer 

Efsex Tobacco Staner. 



Great Eastern Noclhern' 

Corn Special I 

aker's Complete Po- 



Gloucesier, Ma». 

American Agrtculiural 

Chemical Co., N. Y. 



Chemical Co., N. Y. 



Wheeler's Potato Ma- Am 



Manutaciurer* 

J. A. Cmff. Thomp- 

C. O. jeififf ACo.' 
Southport 

Bowker's Branch, 
Hartford 

C. M. Beach, Nen 
Mil/ord 

D. T. Dyer, Collins- 
vMle ' 

]. & H. Woodford. 

Bowker's Branch. 
Hanlotd 

P. ). Bolan, Water- 
bury 

[apes' Branch. 

Hartford 

twaier Mills. 
Plantsville 

G. F. Day, South 
Manchester 

D. B. Wilson. Water- 

D. C. Spencer, Say- 

F. H. Roil.Gu'ilford 

E. Smith, Water- 
ford 

Meeker Coal Co., 
Norwalk 

Rockville Milling 
Co., Rockville .. 

W. J. Cox. East 
Hartford 

C. A. Sanderson, 
Moosup 

Edward While, 
Rockville 

Saxton & Strong. 
Bristol 

F.J. Harli,BuTn*ide 

W. H. Baldwin, 
Cheshire 

W.O.Goodsell. Bris- 
tol 

Balch & Plati, West 
Winsted 
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Sampled by Statum Agtnl 

Williams & Clark'i 

Americas Potato 

Manure 



338» 

3350 



Quinnipiic Corn Ma- 
Stock bridge Corn Ma- 



3355 



Mapes' Corn Manure. 



DarlinK's Potato Ma- 



R. B, Witter. Broolc- 



W. H. Cbappell. 
Chesterfield 

S.E.Frisbie.Miiford 

I. U. Miner, Water- 
ford 

i. W, Denoison, 
Saybroolc 

E. R. Aiken, Silver 

Mine 

- Y, Be*ch. Ser- 



Ameiican Agricultural 

Chemical Co., N. Y-. 

Bowker Fertilizer Co. 



, Kaltock ft Co. 
Derby 

G. A. Williams, East 

Hartford 

C. A. Young, Dan. 



Bowker's Branch, 
Hartford 

C. T. Leonard. Nor- 

walk 

\ J. Cox, East 
Hartford 

F. S. Bidwell ft Co., 
Windsor Locks .. 

Albert Bender, Glen- 
ville 

0, 0. Spencer, Say- 

F. H.Ro'lfV Guilford 



A. E. Plant,* Bran- 
ford 

Thomas Richmond. 
New Milford 

C. A. Sanderson. So. 
Killingly 

D. E. Hickey, West 
Thompson 

M. D. Stanley, Net* 



33.00 

31.00 
33.00 
33.00 

3a.oo 
31-00 
38.00 



34-O0 
34.00 

33.00 

3aoo 
3S.00 
39.00 

35.00 1 



♦iq-oo 
ai-S7 



18.79 
34.76 



33-« 



* Purchaser, not a dealer. 
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1 


Name of Brmnd. 




i 


1 
1 


3407 


SampUdiy Station A gtni 

Ctoclter's Potato, Hop 

and Tobacco Phos- 


American Agricultural 
Chemical Co.. N. V.. 

American Agricultural 
Chemical Co., N. Y.. 

Mapes F. & P. G. Co.. 


F. M. Loomis. North 


I30.OO 
31.00 

jaoo 

31.00 

34-O0 
33-00 

40.00 

39.00 

30.00 

30.00 

3S.00 

30.00 

»6.50 
29.00 

30.00 

y!>X30 

a8.oo 

3».00 

33.00 
31.00 

33-00 


»I9-S9 




W. A. Tbrall, Wind- 




Bradley-s Poialo Man- 




3»3 


F. P. Williams, So 

F. S^^Bidwelfi" Co" 

Windsor Locks.. 

P. Schwarti, Cbes- 


ai.40 




M«es' Fruit and Vine 


333« 


P. J. Bolan, Waier- 


19.19 

19.09 
T8.40 

19*0 

17.6a 


3434 
33«a* 
3345 


Clark's Cove Potato 
Fertiiiier ..- 

Listers' Spl. Corn and 

Potato Feniliier „ .. 
Read's Practical Potato 


American Agricullural 
Chemical Co.. N. Y.. 

Listers Agiic. Chem. 

Works, ffewark, N.J. 
American Agricultural 

Chemical Co., N. Y.. 

American Agricultural 

Chemical Co.. N. Y., 

American Agricultural 

Chemical Co., N. Y- 

Ameiican Agricultural 
Chemical Co.. N. Y.. 

American Agricultural 
Cbemical Co., N. Y.. 

Russia Cement Co.. 

Gloucester. Mass.... 
Berkshire Feniliier Co.. 


Mapes' Branch. 
Hariford 

J. M. Burke, South 
Manchester 

A. I. Martin, Wal- 
lingford 

T. A. Tillinghast, 
Brooklyn 

P. McEnernr's 
Sons, Derby 

C. B. Strong, Leon- 
ard Bridge 

J. A. Nichols & Co.. 

Danielson 

Lewis Ford, Nor- 


3438 
3376 


Pacific Potato Special . 

■Williams & Clark's 
Ameiicus Corn Phos- 




W. H. Chappell, 
Chesterfield 

F.P.Williams, South 
Coventry 

R. B. Witter. Brook. 


3404 
3333 


Crocker's Ammoniated 
Quinnipiac Potato 


.8.25 
»9-34 

19.90 


3439 
3338 


Essei Corn Feriiliier- 

Berkshire Poialo and 
Vegetable Phosphate 


G. M. Williams Co., 
New London .... 

W. J. Cox. East 

Hartford 

F. C. Benjamin, 






J. W. Palmer, Stam- 
ford 33.00 

Manufacturer 30.00 

31.00 








• See page 56. 
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346a 
3353 



3334 
339* 



Samplidby StalioH Agmt\ 
Bradlej's Coin Pbos- j 

i 

Packers' UnioD Wheal, 
Oats and Clover .... 

Swifi's Lowell Potato 
Maoure 

Wheeler' Corn Fertil- 

Hubbard's Corn Phos- 

Great Eastern Grass aud 
Oats FertilUer .. 

' Wheeler's Grass and 

1 Oais 

iBowker's Coin Phos- 
' Phate 

Bowker's Potato Phos- 
I phale 

i 

Essex Odorless Lawn 
j Dressing 

\ Samplid by Pttrehastrt. 

iSandeison's Formula B 

Cot Tobacco 

'Read's Potato Manure. 



Chemical Co.. N. Y. 

Lowell Fertilizer Co. 

Boston, Mass. 



P. Schwartz, Ches- 
terfield 

]. A. Cruff, Thomp- 



Rockville Milling 

Co., Rockville ... 
A. S. Bennett. 

Cheshire , 

W. H. Scott & Co. 

Pequabuck , 

Standard Feed Co. 

Bridgeport , 

W. O. Goodsell. 

Bristol 

John Branstield, 

Portland 



13.13 

«7-77 



A. J. Fuller. Dan 
bury 

S. E. Frisbie, Milfordl 

F. S- Bidwell & Co.,1 

Windsor Locks ..[ 



jThos. Richmond, 

I NewMilford 

jH. S.Harvey, Wind- 

]wm. ByiJres."Wal' 

I llngford 

Bonrker Fertilizer Co.. G. F. Walters, Guil 



Bowker Fertilizer Co, 



, ford _.__ 

!S.E. Brown. Collin 

1 ville 

G. F.Walters, Gui 



A. C. Rogers & Co 
New London 

W. J. Cox, East 
Haitford 



. Manufacturer.. 



24.00 


13.61 


30.00; 


16.1S 


34.00 , 




33.00 


16.60 


33^ 





35.00 36.23 
31.00 ; 34-15 



SPECIAL MANURES. 7I 

Analyses and Valuations — Continued. 
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3136, 3278, 3279, 3308, and 3332, Bowker's Tobacco Ash. 
Elements ; made by Bowker Fertilizer Co., Boston, Mass. 

3136. Sampled by O. J. Hazard, Suffield, from stock of 
Seth Viets, West Suffield. 

3278. Sampled by A. F. Austin, Suffield, from stock of Seth 
Viets, West Suffield. 

3279. Sampled by Station Agent from stock of Bowker's 
Branch, Hartford. , 

3309. Sampled by E. N. Austin, Suffield, from stock of 
Bowker Fertilizer Co. 

3332. Sampled by T. C. Austin & Sons, from stock of Seth 
Viets, West Suffield. 

3357. Bowker's Tobacco Ash Fertilizer; made by Bowker 
Fertilizer Co., Boston; sampled by Station ag^t, from stock 
of Bowker's Branch, Hartford. 

3301. Mapes' Tobacco Starter Improved. Made by Mapes 
F. & P. G. Co., New York City; sampled by Station agent from 
stock of Manchester Elevator Co., Manchester, and of John 
Bransfield, Portland. 

3319. O. & W. Complete Tobacco Fertilizer; made by Olds 
& Whipple, Hartford ; sampled by Station agent, from stock of 
manufacturer. 

3408. Carbonate of Potash Tobacco Starter; made by A. 
Pouleur, Windsor; sampled by Station agent, from stock of 
manufacturer. 

Form or Cakbonatb . 



Analyses oc Brands Claimbd 


ro Contain 


Potash 






NiTKATB 






3136 


3378 


3379 


3309 3 


Nitrogen as nliraies 




















oigaoic 










total 










guaonteed 










Phosphoric acid, soluble.. 


0.76 


1.36 




088 


revetted. 


6.S8 


6.81 


643 


7-39 


" insoluble 


3.13 


0.7a 


1.23 


3.38 


" loial .... 


1046 


8.89 


8.78 


IO.S5 


" guarenieed 










Available phos. acid found 


7.34 


8.17 


7.SS 


8.37 


" phos. acid guarant'd 


6.0 


6.0 


6.0 


6^ 


Potash as muriate.. 


0.78 


0.17 


0.33 


0.38 


total 


.4.86 


i6.a5 


iS-77 


ISU 


•■ guaranteed 


tS-o 


tS-o 


tS.a 


JJ.O 


Cost per ton 


»3o.oo 


30.00 


30.00 


30.00 3 


Valuation pet ton* 


a9.03 


3i-»3 


30.07 


30.16 



3.09 5.07 a.51 

4-53 507 3.53 



B-ag 5.04 744 3.3B Q.03 

6.0 s-o 6.0 JO .... 

040 0.63 033 043 1.0s 

5.C0 13.73 3.19 547 15.65 



37 SI 34.33 36.16 41.73 
nilrale or carbonate, valueil 



HOME UIXTURES. ^3 

In a following table, pages 74 and 75, the different brands of 
Tobacco Starters, Tobacco Manures, Potato Manures and 
Com Manures are tabulated by themselves. 

This table serves to show the ideas of different manufacturers 
as to what is required to make a "special" com, tobacco, or 
potato fertilizer. 

It is quite clear at a glance that these ideas are not by any 
means unanimous. Thus, we have tobacco manures containing 
no nitrates, others in which more than one-half of the nitrogen 
is in that form. Most of them contain relatively little muriate ; 
in others a half, and in still others, all of the potash is in that 
foim. 

The Special Potato Manures contain all the way from 1.5 to 
5.1 per cent, of nitrc^en and from 2j4 to ioj4 per cent, of 
potash. In some cases the latter is chiefly in form of sulphate ; 
in other cases it is all as muriate. 

HOME MIXTURES. 

In a following table, pages 76 and 77, are given analyses of 
thirteen home-mixed fertilizers. The samples analyzed were, 
for the most part, drawn and sent by the persons who made 
the mixtures. With the analyses are given, wherever it is 
known, the formulas by which the fertilizers were made. 

The average cost of these fertilizers per ton, calculated from 
the table, is $27.82, and the valuation, $27.12. It is not 
known in all cases whether "cost" covers more than cost of the 
raw materials. Assuming that it does not, in any case, and 
allowing $3.00 per ton (an excessive amount) for the cost of 
mixing and bagging, the average cost of the goods mixed has 
been $30.82, and the percentage difference between cost and 
valuation, 14.0 per cent., much lower than in the average of 
factory-mixed goods. 

The mechanical condition of these mixtures is also, in most 
cases, all that could be desired. The statement made by inter- 
ested parties, that a proper mixture of the ingredients in a fer- 
tilizer can only be made by the use of mixing machinery, is 
absurd. 
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Tciaeee Starters. 

Boirker's 

Russia Cement Co.'s 

Tubatco Manuus. 

Sanderson's 

Russia Cement Co.'s 

Darling's 

National Ferliliier Co. 
Hubbard's 

Wheeler's" ^"'.;!!; 
Rogers Mfg. Co.'s- 

Stockbrldge's 

Rogers M/g. Co.'s 
Bradley's 

Poiaia Manures. 
Shoemaker's 

Russia Cement Co.' 

Hubbard's"-";."."." 
Bradley's _.. 

Bowker's 

Packers' Union's . 

Lowell's 

Slockbridge's . 



Quinnipiac's , 

Wilcox'^s 

Olds & Whipple's. 

Sanderson's 

Bradley's 

Williams & "ciVr'k'i 
Rogers Mfg. Co.'s-. 

Baker's 

Wheeler's 

Williams & Clark's 

Hubbard's 

National Fenilizer 
American Farmers' 

Darling's 

Bradley's 




if if \\ 



58,7.47:3.68,2.0013.15' 0.33I 4.s6'l33. 
.981 S.36I s.ao 3.63J 13.18I 0.58! 3.60! 34.00 
asal a.09| 4.53 2.4B14.96I 1.77, 9.311 o.33' 2.19' ;' — 



.00 546 5.24^ 1,99 9.79; 
3-24' 5-iS| 5.4I a-6i a.^b, 8.38 
1.89! 4.15. 3.30' 3.i9lo,r4; 6.63I 



.04 6.07| 32.00 19.9 

>Sji 12.9S' 44-0O' ao.6 
.4ai 10.781 37.00 22.1 



5.a8 2.51; 1.341 9.131 5.r 



a.48|4.e6: i.jz. 5.53 a 
.77 5.471 3.8?' 3-23' 0.83; 7.87 1.60, 9.74; 44.00133-5 
--,3-65 1.84I6.73; :.S4 io,Iil 1.02 9,39. 40.00I36.5 
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0.60 2.<; 




— ',0.31 


t.40 i.( 
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— ^1.04 


0.33 ■■ 




'.':}'ill 


0.30 1. 




... 1.30 






...|0.54 


...Ii. 




:::;.-.^ 


::: I: 




,..10.60 


... r. 




— 0.38 


... 2. 




:"\i:i 


... 1.5 
... 1. 




...:o.s6 


0.24 1.4 




--I0.49 


.-.;i.9 




...jo.66 






-U.35 






...!1.20 


0.30 I. 




—10.43 


-.., 1.6 




...!o.64 


... I. 


Co 


v.:,o^ 


... 0. 
...I. 

0.13' 2. 




:::|o.59 











1:6.96 5.441 

3' 6,3; 3.57 
3,4.56 4.99, 

i' 7.4^ 3.041 
5; I.Q4 7-03. 3- 
B 5.38 3.98' 
5i 3.04 6.35. 
b 1.04 4.6S' 
a' 5.76 2.48 
0! 6.8s a.28' 
bi 6.4S 2.07I 
3 5.65:3.23 



■ 7-3I' 7.33 

' 5-45 5-45 

5-37 6.52 

1.01: 6,41 

.33 10.49 7-17. 7-17 

0-94 7.93' 

1.06 9.15 

_ . 7-58 7.58 ,. 

.56 io.6g 6,13 6.13 30.W 



.04 2.64 
■53 2-91 
.96 3.18. 



.93 3.43 1 
.09 3.75 
.09 2.44 
.76 3-2^1 



, «.5S' 

2.62 4.77; 3. 
4.56 1.48' o. 

4.5* s-65 
5-76 3-4I)! 

6.62 4.68' o. 

■ .26!; 



3.33; 
6.37 a.83' 



.70' 1.701 5 
■35, 248, 4 
.23 2.82; 3 



0.46 6.07 33.0O! 37.4 



9.04 9 5S 
6,15. 6.. 5 
3.89 5.67 



■46, n.39 3.50 3.50 
,091 11,26! 3-'4 3-14 
■7*1 11-39' 5-3>. 5-3' 



I 9-59' 
; B.89I 
, 9-a7| 



6.16 6.16: 

3,40 6.05: 

5-5»' 5.5*1 

S-7SI 5.75 



5 38.S 

3' 4O.S 
0; 40.8 



3r.oo 44.5 

38.00 45.9 

29-00 46.6 

28.00! 47-4 

32.001 4.8.4 
32.00 48,4 
29.00 50.4 



52-3 
54.3 
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COTTON HULL ASHES. 



OF Tobacco, Potato and Corn Manures — Continued. 
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Cluk's Cove's - 


0.37; ._. 


,.86| 


i.as 6.14 3,82 1.40 I 


3.48 $30.00 


56.3 


Rod's - 






1.30, 3.5o 345 '-a? 


8.64 


39,00 


57-6 


P»cific's 


|o"66' "' 


1.32. 


i.qS 6.90; a.56 a.i4| I 


3-37 


30.00 


57.9 


Qninnipiac's 


■o.65i ... 


MQ 


x.u, b.s<)- a.ii' 3.5A\ I 


3-39 


31.00 


60,3 


Bcrkshire-B 




1-83, 


1.83:4.563,60' 3.50, ■ 


4.90 


31.00 


66.7 


Loirell's 


i '.'.'.' '.'.'. 




3.035.36 '.g^ I-"' 


4-49 


30.00 


68.8 


Bowker-s 


io,»3| ... 


1.47, 


I.70' 5.34 3.56 1-95 " 


a.a8 


32.00 


92,S 


Or» Mannris. 
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1. 6 J 


2.6J 1.78' 7.35, 3.00I1 
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American Farraers' 


..-.0.94 


1.2S 
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4.a7 
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44-4 
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0.7a ... 
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Great Eastern's. 


o.56| ... 
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a.i6. 


2.48' fi.o^' s.gi o.ai: 1 


i.40 
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' I.I3 ... 


3.1E 


3.31 4.<)o: 3.01 1.43' ' 


7-57 


37,00 


49-4 


Mipea' 




1.4a! 


2.44 3.09' 6-20 1.84'! 


7-44 


35-00 


51-3 


Williams & Clark's 


O.6O; ... 


1-55, 


3.15 5.01:4.33 1.70 I. 


1.74 


2S.O0 


58.9 


Ciocker-s 


I0.37 ... 


1.93 


2.3q 5.13' 3.99 2.28' I 


1.70 




58,9 


Rofsia Cemenl CO.-S .... 


10.40 ... 




3.30 4,08 5-53 3.131 


2.8* 


33.00 


65.8 


Bfadley's... 


,o-50' ... 




2.31 5.8r 2.34: 2.16 |i 


1.84 


30,00 


66,8 


Wheeler's 




1.87 


1,37 7.20 2.631 '."4, ■' 


3.39 


30-50 


69,4 


Hobbard's 


'0:38 ::: 


0.76 


1.14 7.1»: 3.27' 0.94- 1 


3.72 


29.00 


69,7 


Bo-ker's 


o.a6 ... 


1.36' 


1.63 5,361 3.75i r.42| 11 


a,io 


30,00 


85.4 



MISCELLANEOUS FERTILIZERS AND MANURES. 

COTTON HULL ASHES. 

In the table, pages 78 and 79, are given analyses of twenty-six 

samples of cotton hull aslies, which are extensively used as a 

source of potash for fertiliziiisr tohacco in the Connecticut River 

Valley, where "Connecticut Havana Wrapper Leaf" is raised, 

and which have proved to be an invaluable fertilizer. 

The analyses show the usual wide range of composition. 

The highest perceatage of water-soluble potash is 31.04, the lowest 
15.02, «ad the »Ter«|fe of twenty-six samples 24.09 per cent., a con- 
mdenbly higher aTer«Ee than Ust year. 

Allowing 4^, 4 and 2 cents per pound for water-soluble, citrate- 
solable and insoluble phosphoric acid, the cost of water-soluble potash 
in cotton hull ashes has ranged from 9 to 5,3 cents per pound and has 
averaged 7.2 cents, three-tenths of a cent less per pound than last year. 
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3350 
3251 
3089 
3^54 
3401 
3400 
3399 
3363 
3430 
3353 
3333 



J. E. Griffiihs, Sterling 



S. D. Woodruff & Sons. Ora 

E. R. KeUey. for A. E. PUnt.^rai 

W.B. Ivea-Walllngford _ 

Conneclicul School for Bojs, Meriden 



Solubility of the Potash. 
In each sample of cotton hull ashes were determined both 
the total percentage of potash present and also the potash 
soluble in boiling water. The percentage of potash insoluble in 
water was found to range frtxn 4,73 to 0,26 per cent,, and on 
the average the samples contained, in addition to the water- 
soluble potash, the percentage of which is given in the following^ 
table, 2.26 per cent, of potash insoluble in water, but soluble in 
strong acid. 

The Percentages of Chlorine and Sulphuric Acid Normally 
Present in Cotton Hull Ashes. 
In view of the fact that both muriate and sulphate of potash 
have been used in the preparation of spurious cotton hull ashes, 
both chlorine and sulphuric acid were determined in sixteen of 
the samples whose analyses appear in the table. The percent- 
age of dilorine was found to range frc»n almost nothing to 2.26, 
and to average 0.85, The percentage of sulphuric acid ranged 
from nothing to 3.65, and averaged 2.82. These figures agree 
substantially with others obtained in previous years and no 



;ti by Google 



spurious cotton hull ashes 
Analyses and Valuations. 



lliiiii 



..-i...i- 






fl ! il 
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a.34| 3-a3 
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3.2S 6,91 
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1-99, 2-89 


4.22! 2.6q, 
3.3a, 3.96! 
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3-43 
4.0a 


3-43 
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4.o3| 4-33, 

S'M 4.11 
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t26.i6 


34.48 


26.42 


26.00 


36-43 






30.00 


29.38 


25.00 


24.24 


38.50 


26.98 


15.00 


23.28 


36.00 




36.00 


33.16 


35-96 


32.49 




37-57 


.... 


37.48 



doubt fairly represent the percentages which are found in genu- 
ine cotton hull ashes. If so-called cotton hull ashes contain very 
much larger percentages of chlorine or of sulphuric acid than 
are given above, it is quite certain that they are spurious and 
have been prepared by the use of muriate or sulphate of potash. 

Spurious Cotton Hull Asbes. 

3346. Sampled by G. A. Douglass, Thompsonville, from 
stock of H. K. Brainard, Thompsonville ; sold to H. K. Brain- 
ard by Olds & Whipple, Hartford. 

Of this sample Messrs. Olds & Whipple wrote : 

"Regarding the ashes shipped to Thompsonville, Conn., to 
H. K. Brainard, sold by him to Mr. Douglass, would say this car 
contained 18 tons and the ashes were purchased by us from a 
broker in Houston. In this connection would say we have 
used unusual care this season to have nearly all cars of ashes 
we have purchased, analyzed, to see if they were up to guaran- 
tee and pure ashes. This car in question was received by us 
via boat at Hartford and rushed off to Thompsonville at the 
first possible moment, as the car was overdue and Mr. Brain- 
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3108 
3066 
3i8r 
30" 
3109 
3095 
3077 
31S0 
3324 
3373 



3372 
3474 
33»7 
3335 
333* 
3107 
33*8 
3135 
3303 
•3318 
336; 
3079 
3987 



The Bissetl. Graves Co., SuSeld.. 

Olds & Whipple. Hartford 

Loomis Brothers, Granby 

Spencer Bros., SuflSeld 

The Bissell, Graves Co., Suffield.. 

Olds ft Whipple. Hartford 

C. M. Beach, New Milford 

W. S. Pinney, Suffield 

Olds* Whipple. Hartford 

The Sanderion Fertilizers Chem. 

ical Co.. New Haven 

J.C. Eddy. Simsbury 

Arthur Sikes, Suffield 

Arthur Sikes, Suffield 

Olds & Whipple, Hanfotd 

Arthur Sikes, Mapletou 

W. S. Plnoey, Suffield 

Arthur Sites, Suffield 

J. C, Eddy, Simsbury 

Loom is Bros., Granby 

Olds & Whipple. Hartford 

A.N. Graves. Suffield , 

Arthur Sikes, Mapleton 

01ds& Whipple, Hartford 



E. P. Brewer, Silver Lane 

Alfred H. Griffin, Grat.by_ 

C. D. Woodwortb, ThompsoDVille. 

Geo. Watson, Warehouse Point... 

E. A. Wildman, New Mil ford 

W.H.Prout. Suffield 

Seth Aldeo, Thorn psonville 

A. C. Russell & Son, Suffield 

M. Doughney, Windsor Locks 

Wm, C, Vietts, Thompsonville 

Willard E. Treat. Silver Lane 

A. C. Russell & Son. Suffield 

Olin Wheeler, Buckland 

Edward Austin, Mapleton 

E. B. Loomis. Suffield 

Chas. H. Wells, Suffield 

Dexter A. Woodwortb, Suffield . . . 
Ralph E. Moodr, Thompsonville.. 
E. S. Seymour, Windsor Lock* . . . 

D. A. MerriacQ. Granby 

Station Agent 

E. N. Austin. Suffield 

The Bissell, Graves Co., Suffield. - 
Olio Wheeler, Buckland 



ard's customers were in a great hurry for same and car was not 
sampled at Hartford or analyzed by us. We regret exceedingly 
this car should be anything but pure ashes. Regarding any- 
future shipments of these goods, we shall take special care to 
try and determine that they are strictly pure ashes, but we do 
not think there is another car that could have passed us with 
this exception, but what were as represented." 

8891. Sampled and sent by W. W. Thompson, Warehouse 
Point, from stock of Arthur Sikes, Suffield, who bought them 
of J. C. Eddy, Simsbury, agent for Olds- & Whipple, of Hart- 
ford. Messrs. Olds & Whipple wrote that these ashes, sent by 
Mr. Thompson, were from a few tons left over of the same lot 
and from the same source as those represented by sample 3346. 
•"Vegetable Potash and Phosphoric Acid." 
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spurious cotton hull ashes 
Pbkcentage Composition. 
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3414. Sampled and sent by Geo. Poole, Thompsonville, from 
stock bought of G- S. Parsons, who, in turn, bought it of S. D. 
Viets, 18 Harrison Avenue, Springfield, Mass- 



Phosphoiic acid waier-soluble none 

" " ciirai«-sotuble 3-95 

" " insoluble a77 

" total 3.73 

Poiash soluble Id acid 37.60 

water 26.01 

Chlorine i.io 

Sulphuric acid 16.41 



3414 

4-71 
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Regarding the percentages of potash alone, it is seen that 
one of these samples has the same as genuine ashes of average 
quality, and two of them have a considerably higher percentage. 
The percentages of chlorine are not imusually large, and prove 
that no considerable quantity of muriate of potash is in the 
materials. But the percentages of sulphuric acid demonstrate 
that these are not genuine ashes. As has been said above, cot- 
ton hull ashes contain on the average 2.82 per cent, of sulphuric 
acid and may contain as much as 3.65 per cent. In sample 
3346, even allowing 3.65 per cent, of sulphuric acid as belonging 
to genuine ashes, there yet remains an excess of about I2j4 
per cent, of sulphuric acid, indicating an admixture of at least 
30 per cent, of potash salts. 

By this fraud the purchaser is given sulphate of potash, 
instead of carbonate of potash, and actual potash in form of 
sulphate is sold to him for 7.3 cents per pound, whereas the 
market price is only five cents per pound. 

It should be said that we see no reason to believe that the 
Connecticut dealers knew of the fraud which was being prac- 
ticed, any more than did the purchaser of the ashes before he 
received the report of this Station on them. The mixing was 
probably done at the South. These spurious ashes are not dif- 
ferent in appearance from the genuine. 

To illustrate more clearly the differences between the com- 
position of genuine cotton hull ashes and the spurious article, 
there is given an analysis of a sample of genuine cotton hull 
ashes, taken from the Report of this Station for 1890, page 68, 
and with it the detailed analysis of one of these "ashes" just 
referred to. 

Cu.ineA.ha. Spuriou. A.h„. 

Poiash 27-85 37.60 

Soda 1-30 1.54 

Lime S.33 9.68 

Magnesia 11.84 S-i9 

Oxide of iron and alumina 1.64 3.9o 

Phospboric acid 9.B1 3.7a 

Sulphuric acid 341 1641 

Carbonic acid... II-59 4.5S 

Chlorine 0.31 i.io 

Silica and sand 9.50 31.64 

Water and chaicoal br difTerence tg.aa < 6.34 
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The particularly striking differences are these : The spurious 
article contains much more lime and less magnesia than the 
genuine; much less phosphoric acid and a large excess of sul- 
phuric acid, as well as of sand. 

TOBACCO STEMS. 

Four samples of stems have been analyzed with the following 
results : — 

3087. Ground Tobacco Stems; sold by Olds & Whipple, 
Hartford ; sampled and sent by E. P. Brewer, Silver Lane. 

3082. Broken Tobacco Stems, 8083, Whole Tobacco Stems ; 
sent by A. E, Hayes, Windsorville, 

3134. Ground Tobacco Stems; sampled and sent by W. I. 
Lobdell, Stratford. 

Analyses. 

3067 308a 3083 3134 

Nitrogen 3.79 1.37 a.ij 9.76 

Phosphoric acid 1.39 0.30 0.45 0.88 

Potash 1040 5.46 so3 9.49 

Cost per ton ^aaxto ti.50 13.00 ao/)o 

Potuh costs cent! per poond 5.7 4.6 5.7 5.5 

Allowing 16 cents and 4 cents per pound for nitrc^«n and 
phosphoric acid respectively, the potash in these samples ranges 
ID cost from 5.5 cents to 6.6 cents per pound. 

Wood Ashes. 

In the table on page 82 are given twenty-four analyses of 
"Canada Hard Wood Ashes." Three of the samples, at least, 
3098, 3807 and 3046, are not genuine hard wood ashes free 
from admixture with sand or other adulterants. 3046 certainly 
contains a large amount of sand and soil which were intro- 
duced either by carelessness or fraud. Samples 2847 and 
3149 also contain much more sand than they should. 

The total percentage of potash in these 24 samples ranges 
from 8.37 to 2.34, the average being 5.2, The average percent- 
age of water-soluble potash is 4.6. The average percentages 
of phosphoric acid and of lime are 1.4 and 35.9 respectively. 
These are about the same average figures as were found last 
6 
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Wood Ashes and Lime-Kiln Ashes. 



3063 1 
3096 



3848 
3100 
3140 
3141 
3i«7 

3a7« 
34" 
3411 

^V 
3184 
3*77 
3194 

3149 
339a 
3364 
3143 
3046 
4501 



Boirker Fertiliiei Co., Bostoo. 



. E. N, AustiD, Suffield.. 



,. Joseph Ao^stead, Wiodsoi Locks. 

.. E. N. AusiJD, Suffield 

,. J. NorrU Barnes, Yalesrille 

,. E, N. Austin, Suffield 

.. Barnes Bros., Yalesville 

.. Walter Fawihrop, Cromwell 

. Lishibourn Sc Pond Co., New 



Cona. Valter Orchard Co., Deep 
River 

[oho joynt, Lucbnon, Canada .. 
T. B. Miller, Bloorafield 

Geo. L. Munroe, Oswego, N. V.. 

Hollister Sage, South Britain 

W. B. Malletie, Bridgeport 

Lime-Kiln Aikct. 

I Chas. Barnes' Sons, Canaan 



Station Agent 

A. Poulcur, Windsor 

George Meicur, Bloomfield 

C. Z. Morse, Shelton 

A. Welton, Plymouth 

Newton M. Curtis, Sandy Hook.. 
W. B. Mallette. Bridgeport 



year. A ton of Canada ashes, therefore, contains, on the average, 
92 pounds of quickly available potash, 28 pounds of phosphoric 
acid, and 718 pounds of lime, and costs $9.00 per ton. The 
potash is present chieBy in form of carbonate, which at this 
writing costs, in forms used as fertilizers, not far from 7J4 
cents per pound. 

Allowing 7J4 cents per pound for the water-soluble potash 
and 4 cents per pound for the phosphoric acid contained in these 
ashes, the lime in them costs 17 cents per 100 pounds. 

It needs to be remembered that wood ashes are distinctivdy 
a lime fertilizer, ccaitaining nearly eight times as much lime 
as potash. 

Following are analyses of two samples of ashes sent by E. 
N. Austin, Suffield, who stated that the ashes were bought by 



wom) ashes and ume-kiln ashes. 
Analyses and Valuations, 
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* Probably in amall lots. 

Patrick Havey from the Bowker Fertilizer Co. The Bowker 
Fertilizer Co. states that the analyses are not representative of 
the ashes which it sells and that no ashes have been sold by the 
compaoy to Mr. Havey. The Station has been unable to get a 
statement regarding the matter frc^n Mr. Havey : 



Analvses. 



3192 



Potash soluble in acid 

Polasb soluble in water 3.87 

Phosphoric add t.aS 

Lime a8.74 

Magnesia 3.36 

Carbonic acid , 19.54 

Sand and soil 13.35 

Charcoal ,. ,..., 140 



3308 
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Lime-Kiln Ashes. 

The table, page 82, contains two analyses of this material, 
which consists of the ashes of fuel used in lime-burning, un- 
avoidably mixed with much of the lime from the kiln itself. 

The two samples were quite damp and on that account con- 
tained scarcely more lime than wood ashes, with the small per- 
centage of potash which is usually found in kiln ashes. 

Lime Refuse. 

This is understood to be a waste product from soap factories. 

8175. Sampled and sent by J. H, Hale, South Glastonbury ; 
made by J. B. Williams Soap Co., Glastonbury. 

1842 and 1843. Sampled and sent by the J. T. Robertson 
Co., soapmakers, Manchester. 

Analyses. 

317s 1842 1843 

Moislure 34'75 4S.80 53.30 

Insoluble in acid o.jS 

Lime 3*-83 33. H aS.aa 

MagnesU none 

Caibonic acid and combined naier .. 36.16 

This material could be used for liming land, although the 
high percentage of water makes it expensive to transport and 
inconvenient to spread on the land. 

Chimney Soot. 
Two samples of this material were sent by the Elm City 
Nursery Co. for examination. They were found to contain : 

315a 3153 

Niirogen as ammonia 093 o.So 

" organic 1.33 0.94 

colal 3.3J 1.74 

Neither had more than a trace of either phosphoric acid or 
potash. 

Wool Waste. 
A sample of Wool Waste, 3037, from the factory of the J. J. 
Regan Manufacturing Co., Rockville; sampled and sent by 
Fred. Trinks, Rockville, was found to contain : 
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NitrogCD 4-S3 percent. 

Phosphoric acid — none 

Polath 0.36 

Wool waste, untreated, is very slow in its action as a fertilizer, 
though if applied in large quantities, it sometimes produces 
marked effects quite promptly. 

Experiments made by the New Jersey Station on wheat, 
clover and grass indicated that, where wool waste could be 
bought for about $i.oo per ton, it could be used to profit as a 
fertilizer at the rate of one ton or more per acre. Wool waste, 
of course, is not a material of uniform quality and composition. 
We have seen samples full of weed seeds, which of course, 
should never be used. Other samples contain much oil and are, 
on that account, less suited for use as fertilizers. 

Carbokizing Dust. 
This material, stated to be a waste product from a Rockville 
mill, and to contain a large amount of oil of vitriol, was sent by 
Fred. Trinks, of Rockville, and was analyzed with the follow- 
ing results: 

Analysis of Cakbonizimg Dust. 

Water 7.30 

NitrogeD 1.13 

Other organic matter 4S.96 

Sand 31.50 

Oxide o[,iroa 1.73 



Potash 0.13 

Sulphuric ac[d, free 5.50 

Sulphuric acid, combined 3.45 

Phosphoric acid 04s 

Uodeiermined 1.30 



GARBAGE TANKAGE. 
Two samples of this material have been analyzed, both of 
them made by the Bridgeport Reduction Co. from various refuse 
materials. 
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3104. A Urge sample sent by the Ansonia Flour and Grain 
Co. Aside from the chemical ingredients named below, there 
were also found in this sample the following treasures : — Bones, 
nails, cartridge shells, clam shells, cinders, glass, cloth, nutshells, 
seeds, sheet iron and feathers. 

1844. Sampled and sent by G, P. Jennings, Green's Farms. 

Analyses. 

3104 "844 

Water 14-88 19.50 

Org«nicmaiier 31.83 3444 

Mineral mauer i3a<i s6.o6 



Sand and soil 10.38 8.43 

Nitrogen __ 0.9Q 0.90 

Phosphoric acid 5.03 4-'7 

Potash soluble in water 147 

acid a.36 1.7a 

Cost per ton iB.oo 3.50 

Observations made in former years have shown that the 
nitrogen of this "garbage tankage" is not in forms which are 
readily soluble. 

The following analyses were made on samples which were 
stated to represent Bridgeport city garbage, which had been 
rendered and dried in a. newly devised and constructed Hc^el 
machine, operated at Messrs. Plumb and Winton's rendering 
establishment in Bridgeport, 

4X99 and 4200 were sent by Frank Staples, Bridgeport, 4499 
and 4500 were sent by Albert Sneider, Bridgeport, 4959 and 
4560 were taken in the presence of a Station agent at the fac- 
tory: 

4199 4a<» 44W 4500 4559 4S«o 

Moisture 3.33 a.is 

Nitrogen 4.60 4.63 3.36 3.73 a.is 1.83 

Phosphoric acid 17.03 15.10 31.47 33,05 3.67 3.33 

No tests have been made to determine the solubility of the 
nitr(^en in this material and it is evident that in the trial runs, 
represented by the foregoing samples, the quality of the garbage 
rendered was not at all uniform. 
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DRIED MUCK. 
8988. A sample of air-dry "muck;" sent by Adams and 
Canfield, Norwalk, had the following composition : — 

Moialure 345 

Organic matier lO.iz 

Uinerat maiter 86.43 



Niliogen 0,39 

Pbospboiic acid o.aa 

Potash 0.15 

Sand 79-oS 

As the analysis shows, about four-fifths of this "muck" con- 
sist of fine sand and soil. 



FRESH MUCK. 
Two samples of this material ; sent by E. C. Shennan, Man- 
chester Green, had the following ccunposition : — 

3US 3146 

Wa(oi 7S.97 76.13 

Organic matter 5.01 30.S4 4.77 ao.03 

Mineral matier 19.03 79<i6 19.10 79'97 

Nitrogen.. 0.17 0.71 0.17 0.71 

Phosphoric acid -.- 0.03 0.13 o.oi 0.04 

Potash O.W) 0.83 0.18 0.76 

Sand and soil 13.47 56.04 13.81 5S.00 

More than half the dry weight of these "mucks," which are 
nearly alike in composition, is made up of sand. Only about 
one-fifth part of the water-free substance is organic, vegetable 
matter. 
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REVIEW OF THE FERTILIZER MARKET, 

For the Year Ending October 31, 1901. 

By E, H. Jenkins. 

Nitrogen 

Nitric Nitrogen. 

The wholesale New York quotation of nitrogen in form of 

nitrate, which was 1 1. 6 cents per pound in November, 1900, 

rose in May, 1901, to 11.9 and since then has ranged between 

that figure and 12.2, which was the October quotation. 

The average of the monthly quotations for a number of years 
— from November ist to November ist — has been as follows : 

Year igoi 1900 1899 1S98 1897 1S96 189; 1894 

Average quoUIion. cents per 
pound for nUtogen, vhohtoU ti.9 11, S 10.5 ii.o 114 11. i ti.4 13.0 

Nitrate nitrogen has been sold to farmers in this State during 
the past season for from 13.5 to 15.1 cents per pound, or from 
$42.50 to $47.00 per ton for nitrate of soda. 

Ammonic Nitrogen. 

The wholesale "i^ew York quotation of nitrc^en in this form 
was 13.4 cents per pound in November, 1900. With slight 
fluctuations, it has remained at nearly the same price through 
the year, being quoted in October, 1901, at 13.5. 

The average monthly quotations for a number of years have 
been as follows: 

Year 1901 tgoo 1S99 1S9B 1B97 1896 189s 1B94 

Average quouiion, cenis per 
pound lor nUiogen, wAir/fsa/e 13.3 13.9 14.O 11.9 10,5 11. i 14.3 17.3 

Scarcely any sulphate of ammonia is used by farmers for 
home mixing, as the present price is almost prohibitive for use 
as a fertilizer. 

Organic Nitrogen. 

The ivkolesale New York quotation of nitrogen in form of 

red blood, which was 14.4 cents per pound in November, 1900, 
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dropped as low as 13.5 in September, 1901, while the October 
quotation was 14.0. 

The quotations of low grade blood and concentrated tankage 
show corresponding fluctuations and, in general, the quota- 
tions for this year have been slightly higher than in the previ- 
ous year. 

Low grade tankage, bone, fish and, especially, cotton seed 
meals are the nitrogenous matters most popular with those 
who buy fertilizing materials for use directly or after mixing 
at home. 

The retail cost of nitrogen in cotton seed meal has been a 
half-cent higher per pound than last year. 

Dry Ground Fish has been, during the past season, one of the 
cheapest sources of available organic nitrogen. 

Phosphatic Materials. 

The wholesale New York quotations of ground bone, bone 
meal and Charleston rock have remained practically the same 
during the year, with possibly a slight downward tendency. 

The wholesale quotation of available phosphoric acid in form 
of acid phosphate fell from 3.30 cents per pound in October, 
1900, to 3.12 in December, 1900, at which figure it has since 
remained. 

The prices which have been generally paid for available 
phosphoric acid by farmers in this State are out of all propor- 
tion to the wholesale price of the article, and those who have to 
make purchases of this material will do well to get quotations 
from a number of manufacturers and brokers before placing 
their orders. 

Potash. 
The wholesale quotations of potash salts, which are regulated 
within narrow limits by the German Kali Works, show little 
fluctuation. 

Muriate of Potash. 

Potash in this form has been quoted at wholesale in New 
York at 3.36 cents per pound through the entire year. 

At retail in this State, potash in this form has cost from 3.6 
to 4.9 cents per pound. See p. 29. 
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DoubU Sulphate of Potash and Magnesia, 

At wholesale, in New York, potash in this form was quoted 

at 4.04 cents per pound in November, 1900, and remained at 

that point till March, 1901, since which time it has been quoted 

at 4^7 cents. 

At retail in this State, it has cost about 54 cents per pound. 

High Grade Sulphate of Potash. 

Potash in this fonn was quoted at wholesale in New York, 
in November, 1900, at 4^1 cents per pound. It rose in March, 
1901, to 4.32 and has remained at that figure ever since. 

Potash in this form has sold at retail in this State for about 
4.9 cents per pound during the present season. 

There are two other forms of potash, much used on tobacco 
lands, which are worth the attention of all farmers. Gjtton 
hull ashes, when of good quality, contain over twenty per cent, 
of potash, chiefly in form of carbonate, and eight to ten per 
cent, of phosphoric acid. At present prices, actual potash costs 
more in this material than in the Stassfurt Salts, but as the 
ashes are strongly alkaline, their use may be found very profit- 
able on lands which have been dressed for some time with chemi- 
cal fertilizers, and on meadows having acid soils. 

The second form of potash fertilizers is tobacco stems, which 
contain eight per cent, or more of potash, together with two per 
cent, of nitn^en and one per cent, of phosphoric acid. 
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EXPLANATIONS OF MARKET QUOTATIONS. 

The following explanations will help in the examination of 
the market quotations, and will also show the basis on which 
they have been interpreted in this review : 

Phosphate rock, kainit, bone, fish-scrap, tankage and some 
other articles are ccHnmonly quoted and sold by the ton. The 
seller usually has an analysis of his stock, and purchasers often 
control this by analysis at the time of the purchase. 

Sulphate of ammonia, nitrate of soda and the potash salts arc 
quoted and sold by the pound, and generally their wholesale 
and retail rates do not differ very widely. 

Blood, asotin and concentrated tankage are quoted at so much 
"per unit of ammonia." To reduce ammonia to nitrogen, mul- 
tiply the per cent, of ammonia by the decimal .824 (or multi- 
ply the per cent, of ammonia by 14 and divide that product by 
17). A "unit of ammonia" is one per cent., or 20 pounds per 
ton. To illustrate : if a lot of tankage has 7.0 per cent, of nitro- 
gen, equivalent to 8.5 per cent, of ammonia, it is said to contain 
&yi units of ammonia, and if quoted at $2.25 per unit, a ton of it 

will cost 85^X2.25=:$I9.I3. 

The term "ammonia" is properly used only in those cases 
where the nitr<^en actually exists in the form of ammonia, but 
it is a usage of the trade to reckon all nitrt^^, in whatever 
form it occurs, as ammonia. 

To facilitate finding the actual cost of nitrogen per pound 
from the cost per unit of ammonia in the market reports, the 
following table is given : 
Ammonia at (3.00 per unit is- equivalent (o nitrogen at iS.a eta. per lb. 

17.6 



,ab, Google 



92 



CONNECTICUT EXPERIMENT STATION HEFORT, I9OI. 



Commercial Sulphate of Ammonia contains almut 20.8 per 
cent of nitr<^n, though it varies somewhat in quality. With 
that per cent, of nitrogen (equivalent to 25.25 per cent, of 
ammonia), 



If quoted ai 3.0 cents per pound, Nitrogen 



I 14.4 cents per lb. 



Commercial Nitrate of Soda averages 93.7 per cent, of pure 
sodium nitrate, or 15.7 per cent, of nitrc^en. 



\ per pound, Nitrogen cosls 15.9 cents per lb. 



Commercial Muriate of Potash usually contains 50^ per cent, 
of "actual potash," or potassium oxide. 



s per pound. Potassium Oiide 



3.66 
3-56 



High Grade Sulphate of Potash, as it is found in the Con* 
necticut market, contains about 49.2 per cent, of actual potash. 
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' THE FERTILIZER MARKET. 



■ per pound, PoUBsiuro Oxide ci 



The Double Sulphate of Potash and Magnesia has about 
26j-i per cent, of potassium oxide. 

If quoted at T.oo cents per pound, Polaaslum Oxide cotts 3.77 cents per lb. 



". 4.90 

The following table shows the fluctuations in the wholesale 
prices of a number of fertilizing materials in the New York 
market, since November, 1897. The price given for each month 
is the average of the four weekly quotations for that month. 
Sulphate of atrunonia is assumed to contain 20.8 per cent, and 
nitrate of soda i6.o* per cent, of nitrogen; muriate of potash 
ytyi per cent., high grade sulphate 49.2 per cent,, and double 
manure. salt 26.5 per cent, of actual potash. 
* 15.7 in 1900 and 1901. 
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Wholesale Prices of Fertilizing Materials. 



Cox of Pouih (I 



1S97. November.... 
December .. 

1898. January .... 
February ... 

March 

April 

May 

JuiV.:;;:;;; 

August 

Sepierober.. 

Oclober 

November 

December .. 

1899. January 

February ... 

March 

April 

May 

juj/. ::;:::: 

September . . 

Oclober 

November .. 
December .. 

1900. January 

February ... 

May ^^^"-1 

Jury-""I" 

August 

September.. 

October 

November.. 
December .. 

tqoi. Jaouaiy 

February 

March 

May. ;."'.* I- 

August 

September.. 
Oclober 



111 

i 



4-11 






1.qH 




3.13 




4.0-1 


3.13 








l-qi 


407 


3-13 




4.07 


3-tS 



3.91 4.07 I 3->3 
3.91 407 I 3-13 

3.91 i 4.07 ; 3.60 



13-5 


1.66 


4.04 


n-7 




4.04 


114 




4.04 




1.66 


4.04 


n-4 


1.66 


4.04 


ILIi 




4.04 


114 


1.W> 


4-04 




l-M. 


4.04 




1.66 




ii.q 


166 


4.37 






*-'7 




1.66 


4-37 


n.i 


1.66 


4.37 


i;m 




4.37 


114 




4-37 


135 


3.66 


4-87 



330 

I 3-30 

3.30 



SIXTH 

REPORT ON FOOD PRODUCTS. 



To His Excellency, George P. McLean, Governor of Con- 
necticut: 

As required by law, I herewith submit to you the Sixth Report 
of the Connecticut Agricultural Experiment Station on Food 
Products, for the year ending July 31st, 1901. 
Very respectfully, 

E. H. Jenkins, Director. 

LAWS REGULATING THE SALE OF FOODS AND 
FEEDS. 
THE CONNECTICUT FOOD LAW. 
PuBuc Acts, January Sbssioh, 1895, EHnruit 
An Act regulating the Manufacture and Sale of Food Products, 
amended b^ Chapter XXII, Public Acta, January Session, 1897, 
entitled An Act amending an Act Regulating the Manufacture and 
Sale of Food Products. 

Bt it enacttd by the Senate and Houst of Representatives in General 
Assembly convened: 

Sktion I. It shall be unlawful for any person, persons, or coipora- 
tion within this State to manufacture for sale, offer, or expose for sale, 
have in his or their possession for sale, or to sell, any article of food 
which is adulterated or misbranded within the meaning of this act 

Sec. 3. The term food, as used in this act, shall include every article 
used for food or drink by man, horses, or cattle. The term misbranded, 
as used in this act, shall include every article of food and every article 
which enters into the composition of food, the package or label of 
which shall bear any statement purporting to name any ingredient or 
substance as not being contained in such article, which statement shall 
be untrue in any particular; or any statement purporting to name the 
substance or substances of which such article is made, which statement 
shall not give fully the names of all substances contained in such article 
in any measurable quantity. 
7 
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Sec 3. For tbe purposes of this act, an article shall be deemed 
adulterated : 

First, if any substance or substances be mixed or packed with it so 
as to reduce or lower or injuriously affect its quality or strength; 

Second, if any inferior substance or substances be substituted wholly 
or in part for tbe article; 

Third, if any valuable constituent of the article has been wholly 
or in part abstracted; 

Fourth, if it be an imitation of or sold under the name of aoother 
article; 

Fifth, if it U colored, coated, polished, or powdered whereby damage 
is concealed, or if it is made to appear better or of greater value tbaa 
it is; 

Sixth, if it contains poisonous ingredients which may render such 
article injurious to the health of a party consuming it, or if it contain 
any antiseptic or preservative not evident and not known to the pur- 
chaser or consiuner; 

Seventh, if it consists, in whole or in part, of a diseased, filthy, 
decomposed, or putrid substance, either animal or vegetable, unfit for 
food, whether manufactured or not, or if it is in any part the product 
of a diseased animal, or of any animal that has died otherwise than 
by slaughter; 

Provided, that an article of food product shall not be deemed adul- 
terated or misbranded within tbe meaning of this act in the following 

(a) In the case of mixtures or compounds which may be now or 
from tipe to time hereafter known as articles of food under their 
own distinctive names, and not included in definition fourth of this 

(fr) In the case of articles labeled, branded, or tagged, so as plainly 
and correctly to show that they are mixtures, compounds, comtrinattons, 

(c) When any matter or ingredient is added to a food because the 
same is required for the protection or preparation thereof as an article 
of commerce in a fit state for carriage or consumption and not fraudu- 
lently to increase the bulk, weight, or measure of the food or to omceal 
the inferior quality thereof; 

(d) When a food is unavoidably mixed with some extraneous matter 
in the process of collection or preparatioa 

Sec 4, The Connecticut Agricultural Experiment Station shall make 
analyses of food products 00 sale in Gjnnecticut, or kept in Connect!' 
cut for export, to be sold without the State, suspected of being adul- 
terated. Samples of food products for analysis shall be taken by the 
duly authorized agent^ of the Station, or by the Dairy Commissioner 
or his Deputy, at such times and places and to such an extent as in 
the judgment of the officers of said Experiment Station and of the 
Dairy Commissioner shall seem expedient. The Dairy Commissioner 
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or his Deputy shall have full access at all reasonable hours to any place 
wherein it is suspected that there is kept for sale or for export, as 
above specified, any article of food adulterated with any deleterious or 
foreign ingredient or ingredients, and said Dairy CommissicHier or his 
Deputy, upon tendering the market price of such article, may take from 
any person, firm, or corporation samples of the same. The said Experi- 
ment Station may adopt or fix standards of purity, quality, or strength, 
when such standards are not specified by law. 

Sk: 5. Whenever said Experiment Station shall find by its analysis 
that adulterated food products have been on sale in the State, or kept 
in the State for export, for sale without the State, it shall forthwith 
transmit the facts so found to the Dairy Commissioner, who shall make 
complaint to the proper prosecuting oflicer, to the end that violators of 
the law relating to the adulteration of food products shall be prosecuted. 

Sbc 6. The said Station shall make an annual report to the governor 
upon adulterated food products, in addition to the reports required by 
law, which shall not exceed one hundred and fifty pages, and said 
report may be included in the report which said Station is already 
authorized by law to make, and such annual reports shall be submitted 
to the general assembly at its regular session. 

Sec. 7, To carry out the provisions of this act, the additional sum 
of twenty-five hundred dollars is hereby annually appr<^riated to said 
Connecticut Agricultural Experiment Station, which sum shall be paid 
in equal quarterly installments to the treasurer of the board of control 
of said Station, upon the order of the comptroller, who is herelqr 
directed to draw his order for the same. 

Sic 8. Any person who, either by himself, his agent, or attorney, 
with the intent that the same may be sold as unadulterated, adulterates 
any food products for man, or horses, or cattle, or, knowing that the 
same has been adulterated, offers for sale or sells the same as unadul- 
terated, or without disclosing or informing the purchaser that the 
same has been adulterated, shall be fined not more than five hundred 
dollars, or imprisoned not more than one year. 

Sec 9. No action shall be maintained in any court in this State on 
account of any sale or other contract made in violation of this act. 

Sbc la All acts and parts of acts inconsistent herewith are hereby 
repealed. 

Approved, June 26, 1895. 

The General Assembly in 1899 also passed an act regiilating 
the Sale of Concentrated Commercial Feeding Stuffs, which, 
as r^:ards these materials, places on the Station further duties 
than those imposed by the Pure Food Law just cited. The text 
of this Act is as follows: 
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CHAPTER CCXIX. 

POBuc Acts, January Session, 1899. 

An Act concerning the Regulation of the Sale of Concentrated Com- 

mercial Feeding Stuffs. 
Be it enacted by the Senate and House of Representatives m Centrai 
Assembly convened: 

Section i. Eveir lot or parcel of concentrated commercial feeding 
stuff, as defined in section three of this act, used for feeding domestic 
animals, sold, offered, or exposed for sale within this State, shall 
have affixed thereto, in a conspicuous place on the outside thereof, a 
legible and plainly printed statement, clearly and truly certifying the 
number of net pounds of feeding stuff contained therein, the name, 
brand, or trademark under which the article is sold, the name and 
address of the manufacturer or importer, and a statement of the per- 
centage it contains of crude fat and of crude protein, allowing one 
per cent of nitrogen to equal six and one-fourth per cent, of protein, 
both constituents to be determined by the methods adopted at the time 
by the Association of Official Agricultural Chemists of the United 
States. 

Sec 2. The term concentrated commercial feeding stuff as herein 
used shall not include hays and straws, the whole seeds nor the 
unmixed meals made directly from the seed of wheat, rye, barley, oats, 
Indian com, buckwheat, or broom com. 

Sec. 3. The term concentrated commercial feeding stuff as herein 
used shall include linseed meals, cottonseed meals, pea meals, cocoanut 
meals, gluten meals, gluten feeds, maize feeds, starch feeds, sugar 
feeds, dried brewers grains, malt sprouts, hominy feeds, cerealine feeds, 
rice meals, oat feeds, com and oat chop, com and oat feeds, ground 
beef, or fish scraps, mixed feeds, provenders, bran, middlings, and 
mixed feeds made wholly or in part from wheat, rye or buckwheat, and 
all materials of a similar nature not included in section two of this 

Sec 4. Each and every manufacturer, importer, agent, or seller of 
any concentrated commercial feeding stuff shall, upon request, file with 
the Connecticut Agricultural Experiment Station a certified copy of the 
statement named in section one of this acL 

Sec 5. Each and every manufacturer, importer, agent, or person 
selling, offering, or exposing for sale in this State any concentrated 
commercial feeding stuff, as defined in section three of this act, without 
the statement required by section one of this act, and stating that said 
feeding stuff contains substantially a larger percentage of either of the 
constituents mentioned in section one than is contained therein, or in 
relation to which the provisions of all of the foregoing sections have 
not been fully complied with, shall be fined not exceeding one hundred 
dollars for the first offense and not exceeding two hundred dollars for 
each subsequent offense. 
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Stc 6. Tlie Connecticut Agricultural Experiment Station is hereby 
authorized to have rallepted a sample, net exceeding^ two pounds in 
weight, for analysis from any lot, parcel, or package of concentrated 
commercial feeding stuff as defined by section three of this act, or 
unmixed meals, brans, or middlings named in section two of this act, 
which may be in the possession of any manufacturer, importer, agent, 
or dealer, but said sample shall be taken in the presence of said 
party or parties in interest or their representatives, and taken from a 
number of parcels or packages which shall be not less than five per 
cent, of the whole lot inspected, and shall be thoroughly mixed, divided 
into two samples, placed in glass vessels, carefully sealed, and a label 
placed on each stating the name or brand of the feeding stuff or 
material sampled, the name of the party from whose stock the sample 
was taken, and the time and place of taking the same, and said label 
shall be signed by said chemist or his deputy, and by the party or parties 
in interest or their representatives present at the taking and sealing 
of said sample; one of said samples shall be retained by said chemist 
or his deputy and the other by the party whose stock is sampled. Said 
Connecticut Agricultural Experiment Station shall cause at least one 
sample of each brand of feeding stuff collected as herein provided 
to be analyzed annually by or under the direction of said chemist. 
Said analysis shall include determinations of crude fat and crude pro- 
tein and such other determinations as may at any time be deemed 
advisable. Said Connecticut Agricultural Experiment Station shall 
cause the analysis so made to be published in Station bulletins, together 
with such other additional information in relation to the character, 
composition, and use thereof as may seem to be of importance, and 
issue the same annually, or more frequently, if deemed advisable. 

Sec 7. It shall be the duty of the Dairy Commissioner to attend 
to the enforcement of this act, and when any evidence is submitted 
by the Connecticut Agricultural Experiment Station that the provisions 
of this act have been violated, he shall make complaint to the proper 
prosecuting officer, to the end that the violator may be prosecuted. 

Sic 8. The term importer for all the purposes of this act is intended 
to apply to such person or persons as shall bring into or offer for 
sale within this State, concentrated commercial feeding stuffs manu- 
bctured without this State. 

Sic 9. This bill shall not apply to feed ground from whole grain 
and sold directly from manufacturer to consumer. 

Stc 10. All acta or parts of acts inconsistent herewith are hereby 

Sic II. This act shall take effect on and after July first, 1899. 
Approved, June zo, 1899. 
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DUTIES OF THE STATION UNDER THE FOOD 

LAW AND THE LAW REGULATING THE SALE 

OF COMMERCIAL FEEDING STUFFS. 

The fourth, fifth, and sixth sections of the Food Law lay 
certain duties upon this Station as follows: 

ist. To make analyses of food products suspected of beii^ 
adulterated. 

2d. Whenever it shall find by its analyses that adulterated 
food products have been on sale, it shall forthwith transmit 
the facts so found to the Dairy Commissioner. 

3d. The Station shall make an annual report. 

The law also provides that the Station may adopt or fix 
standards of purity, quality, or strength, when such standards 
are not specified or fixed by statute. 

The sixth section of the law, regulating the Sale of Com- 
mercial Feeding Stuffs, requires the Station, 

1st. To determine crude fat and crude protein annually in 
at least one sample of each brand of feeding stuff which it may 
have collected. 

2d. To publish these analyses in Station Bulletins, at least 
annually, with such additional information as to the character, 
composition and use of commercial feeds as may seem to be of 
importance. 

The Station is also authorized to collect samples of com- 
mercial feeding stuffs for analysis from any manufacturers, 
importers, agents or dealers, and they are required to give the 
Station, if requested by it, a certified copy of the statement 
described in section one of the law. 



SAMPLES EXAMINED BY THE STATION. 

During the year ending July 31, 1901, authorized agents of 
the Station have visited forty-three towns and villages of this 
State and purchased samples of food products for examination 
at this Station. 
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These places were distributed as follows ; 

No. Dt Ptuu. 

Litchfield County 5 

Hartford Cotmtj lO 

Windham County 3 

Tolland County i 

New London County 5 

Middlesex County i 

New Haven County lo 

Fair&dd Coun^ 8 

43 
In all there have been bought by the Station 1,154 samples of 
food products for examination. A considerable number in 
addition have been examined, which were submitted by grocers 
oc purchasers. The total number of examinations of food 
products made in our laboratory, within the twelve months 
covered by this report, is as follows : 

Milk 434 

Cream 15 

Coffee '. 57 

Jellies, Jams and Preserves 66 

Catsup, Chili Sauce and other Sauces 106 

Cordials ag 

Vanilla Extract ^ 69 

Vanilla "Crystals" 2 

Lemon Extract 73 

Orange Extract 9 

Other Flavoring Extracts 35 

Tea Fruit 1 

Egg Powder I 

Preservatives 2 

Pepper 76 

Cayenne 30 

Mustard 32 

Ginger 33 

Cinnamon 33 

Cloves 18 

Allspice 16 

Cream of Tartar 43 

Macaroni, Spaghetti, Vermicelli and Noodles.. 83 

Miscellaneous 14 

For the Dairy Commissioner: 

Butter 35 

Molasses 231 

Vinegar 164 

430 
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The State Dairy Commissioner is chai^;ed by special statutes 
with the enforcement of laws regulating the sale of butter, 
vinegar, molasses and concentrated commercial feeds. 

From the time when the office of Dairy Commissi(Mier was 
established, 1886, this Station has dcme at its own cost all the 
chemical work desired by the Commissioner and has given 
needful expert evidence in court 

Under the amendment to the Food Law, passed at the sessicm 
of the General Assembly in 1899, the Commissioner is also 
empowered to collect samples of food products, the Station is 
required to report to him all cases of adulteration, and he is 
required to mate complaint to the prosecuting officer. 

During the twelve months ending July 31st, 1901, the Station 
has received from the Commissioner and examined 430 samples, 
as appears in the preceding statement. 

In the following pages the results of the work of this year are 
presented by members oi the Station staff. 

MILK AND CREAM. 

By A. L. WiNTON, I. F. Harris and M. Silverman. 

MILK BOUGHT OF MILKMEN. 

In the report of this Station for 1900 were published analyses 
of 246 samples of milk bought, during August of that year, by 
agents of the Station, from milk wagons, in seventeen of the 
cities and lai^r villages of the State. 

Fifty-four of these samples contained less than twelve per 
cent, of solids, ii less than three per cent, of fat,* 7 had been 
treated with boric acid (borax) and 14 with formaldehyde. Of 
the whole number, seven had certainly been adulterated by skim- 
ming or watering, in addition to the twenty-one adulterated with 
chemical preservatives. 

During August of the present year, 375 samples have been 
collected and examined, the plan of the investigation being 
essentially the same as was followed in 1900. 

Collection of samples. The agents were provided with 
bitycles, carrying in the frame a case containing 18 cans for 

•Several states have adopted 13 per cent, of solids and 3 per cent of 
fot u the minimum percentages in pure milk. Connecticut nu adopted 
no itandard for laiik. 
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samples. This case is similar in construction to those used by 
bicycle tourists for carrying traveling necessities, but is divided 
into compartments for the cans and the whole of one side opens 
so that any one of the cans can be removed without disturbing 
the others. 

The cans are of tin, 2j4 inches square and 3J4 inches high, 
□ot including the screw cap. Filled to the brim, they have a 
capacity of 2S0 cc, or a little more than half a pint. The 
screw cap is lyi inches in diameter, thus allowing easy access 
to the interior for washing, and is lined with a disk of thick 
paraffined paper, insuring a water-tight joint. They were made 
to order by S. A. Ilsley & Co., Brooklyn, but cans like these, 
except that the caps are of smaller diameter, are kept in stock 
by the manufacturers. The general appearance of the bicycle 
and its attachment, as well as the arrangement of the sampling 
cans, is shown in the Report for 1900, Plate I. 

The sampling agent, between the hours of four and seven a. m., 
rode frwn street to street and bought a pint of milk of each 
milkman whom he met, without making known the object of 
his errand. He also noted the name of the milkman or his 
dairy as given on the wagon, or if there was nothing on the 
wagon, he asked the driver for the name of the man who car- 
ried on the business. The agent thoroughly mixed the sample 
of milk and filled one of the tin cans with it. He also filled 
out a numbered blank describing the sample and attached a 
duplicate number to the can. 

The samples thus collected were brought as soon as possible 
to the Station laboratory, where they were examined. 

Examinalion of samples. Determinations of specific gravity, 
iAt and total solids, and tests for boric acid and formaldehyde 
were made in each sample immediately after its arrival. A 
summary of the results obtained will be found in Table I ; the 
names of the dealers and the analyses in Table II. Percentages 
of fat below 3.0 and of total solids below 12.00, — the legal 
standards adopted in several states, — are printed in heavy-faced 
type. This indicates that the samples are of inferior quality 
in those respects, but not necessarily that they have been adul- 
terated. It is well known that genuine milk has a very wide 
range of composition, caused by differences of breed, feed, 
period of latjtation and many other things, and it is also true 
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that milk which has not been skimmed or watered is scMnettmes 
so poor as to be unfit for sale as whole milk. Laws r^ulating 
the sale of milk should be so devised as to exclude the sale of 
milk, as of standard quality, which is inferior, even if it has not 
beer adulterated. 

Again it should be noted that the pint samples were taken 
from milk cans by the milkmen and not by our agent. Milkmen 
do not always mix the contents of their cans before dipping and 
the result of this carelessness is that some customers get more 
than their share of cream, while others get an inferior milk. 
The results given in the table represent the exact quality of the 
samples and not necessarily that of the whole contents of the 
milk can. They also represent what a customer, who paid the 
price of whole milk, received for his money. 

The names of persons from whose carts milk was sold which 
was unquestionably adulterated, are also printed in Table III, 
page 117. 

Whole milk generally has a specific gravity at 60° F. between 
1.029 3^*^ '-^33- ^Exceptionally rich milk with a high percent- 
age of fat may, however, have a specific gravity lower than 
1.029, *n*^ by ***** t^* alone would be unjustly condemned. 
Addition of water to milk lowers and skimming raises the 
specific gravity. Low percentages of fat and solids and low 
specific gravity indicate that the milk has been watered, but 
when a deficiency of fat and solids is associated with a high 
specific gravity, the milk has probably been skimmed. Samples 
which have been both skimmed and watered and which are 
very deficient in fat and solids may have a normal specific 
gravity, as the two operations have opposite effects on this 
physical property of milk. 

There are then two reasons why a. sample should not be 
judged by its specific gravity alone; first, exceptionally rich 
milk might be condemned and, second, milk which has been both 
skimmed and watered might pass as genuine. Taken in con- 
nection with the results of chemical analysis, the determination 
of specific gravity is, however, of great value. 

The addition of borax or formaldehyde to milk is regarded by 
most physicians as a serious menace to the health, particularly 
of infants and invalids, and can not be too strongly condemned. 
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This form of adulteration is dangerous not only because of 
the physiological action of the chemicals themselves, but because 
their use becomes a substitute for the cleanliness and sanitary 
precautions which are so essential to the healthfulness of the 
product. 

Table I. — Summary of Analyses of Milk bought of 

MiLKUEN. 
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Middletown 

NwBriWiD 

New Haven 

NewLondoD 
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PlBDIsville 









South Norwalk 


3 


Toirineton 


^ 


West Haven 

Wlllimaniic 

Windsor Locks .... 


I 


Toial for 1901 


37S 


33 


109 


33 


> 


7 


Total for 1900 


146 


" 


54 


17 


7 


14 



Methods or Analysis. 

Specific Gravity is determined by a delicate Quevenne lactometer and 
calculated to a temperature of 60' F. (15.5* C.)- 

Total Solids. Evaporate four grams of the milk to apparent dirness 
in a flat-bottomed aluminum dish, 3!^ inches in diameter, on the water 
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bttth and dry the residue to constant weight at 100* C in a drying 

Fat is determined by the Babcock test. 

Boric Acid. Thoroughly mix 10 cc of milk with 7 drops of concen- 
trated hydrochloric add. Moisten a piece of delicate turmeric paper 
with the liquid and dry on watch glass over a water bath. In the pres- 
ence of boric acid the paper acquires a red color which changes to blue- 
black on addition of ammonia. 

Formaldehyde, I. To a portion of the milk add an equal volume of 90 
per cenL sulphuric add containing a trace of a ferric salt, in such a way 
that the milk and acid do not mix. Formaldehyde causes the forma- 
tion of a violet ring at the juncture of the liquids. 

3. Slowly heat in a test tube, with a constant shaking, 10 cc of milk, 
5 cc of concentrated hydrochloric add and one or two drops of ferric 
chloride Discontinue the heating before the solution reaches the boil- 
ing point. In the presence of formaldehyde a violet color gradually 
appears in the liquid. If the heating has been cautiously conducted, the 
color becomes very intense and remains permanent for several days. 

3. Rimini test.* Addify 100 to 200 cc of milk with 50 per cent, citric 
add solution, add a piece of paraffine and boil the mixture until aocc. 
of distillate are obtained. Proceeding in this manner, frothing is in a 
measure overcome. Mix the distillate with i cc phenylhydrazine hydro- 
chloride solution (4:100), 4 drops of freshly prepared sodium nitro- 
prusside solution (1:200) and finally add concentrated sodium hydrate 
solution drop by drop to the mixture. Formaldehyde is indicated by 
the appearance of a blue or, in dilute solutions, a green coloration, which 
changes to red on standing. When formaldehyde is absent, only the 
red color appears. 

In the following table are given the names of dealers from 
whom the samples of milk were bought. The name which was 
painted on the milk cart was copied, but where no name 
appeared, it was obtained from the driver. All names obtained 
in this way are marked with an asterisk. The table also gives 
the specific gravity of the milk at 60° F., the first two figures, 
which are the same in all cases, being omitted. Thus 25.3 
signifies a specific gravity of 1.0253. Next follow the per- 
centages of fat and total solids. Percentages of solids below 
iz.o and of fat below 3.0 are given in full-faced type. Lastly 
the table shows which of the samples were adulterated with 
borax or formaldehyde. 

The price paid was 3 cents per pint in all cases but four. 

(Abstract Zeitschr. Unters. Nabr. 
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MILK. 
Table II, — Milk bought of Milkmen. 



3 Mailhew Ellis* . 
D 11. T.Jadson*... 



3869I "3 : . 

3839 33 iHerinaD BojsoD* 

38331 "3 lArthur Buckley* 

3830' 23 |e. C. Buirougtis 

3870 83 F. Campbell, Valley Farm 

3838] 33 Id. B. Cuilissft Son 

3871. 83 A.S.Edwards 

3847I a3 |A. S. Edwards 

3845 as Dwigfai Fuller 'Trumbull 

3863 33 'r. C. Galloway, Rouud Hill Farm.. 

3846 33 A. O. Gregory 

3S331 33 |r.E.Hamiiiond,HemtDckFarniDaity 
3868 33 G. W. Hawkins. Park Cily Dairy.. 

3874 33 'T.J.Hayes* 

3873 33 R. Howard* 

3841 23 iGeo.Jennings* 

3867 23 L. A. Jonoiogs* 

38611 33 I. Keni* 

386a 33 Lakeside Fann 

38431 S3 JAIben Leonard* 

3873! 33 J. L. Linch* ; 

3839 33 G. Machalowski, White Plain Dairy I 
3805 33 'Ambrose Marsb, Acme Dairy Farm. I 

38431 23 Geo. L. McC lei Ian, Nichols j 

3831! 33 J. E. McDooald* 

38?6' 23 lAlfred Miller* 

3866 33 I Mitchel- Dairy 

3836' 33 Nichols Bros.* 

3875! 23 |H. W. Parks, Favorile.. 
3844 33 IE. S. Price 

3864 33 The Rogers Farm Dairy, s66 Stale St. 

3834 73 Edward Sherman* 

3837 33 Geo. Sherman* 

3840 33 D. S. Walker, Long Hill* 

3835 53 Woosiet* 

Brittal. 

3813 31 ChauQCey Abbolt* 

3807 zl Chauncey Abbott* 

3814 31 A. Brewer. Hillside Farm 

3816 31 Geo. B. Evans. ri8 Wolcott St.. 

3811 31 T. Holt, Maple View Farm 

3815 31 Manchester Bros , 

" Statement of Driver. 



3-5 I 13.07 
3-9 "a-»>4 
4-7: 1367 t 
4.7 "370 
2.9 11.03 t 
4-7 1340 
3-8 , 11.45 
- -3.37 



4-31 



!-77 



.2 10.10 
1-6 13.17 
}-4 : 10.90 I 



4-1 


13.90 


1-t> 


13.65 


1.8 


13.33 


3-b 




4.3 


12.97 


4-^ 


13.00 


4.1 


13.70 




13.42 


4.3 




S-w 


"3-()7 : 
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I08 CONNECTICUT EXPERIMENT STATION REPORT, I9OI. 
Table II. — Milk bought of Milkmen — Continued. 



la 



Britttl. 

N. I.Poiter 

N.J. Potter* 

O. Roberts" 

G, A. R001& Son 

J.L. Wilcoi, Clover Hill Stock Fann 

Bailey's Cash Route 

Daoburr Milk Sterilizing Co 

Grover Leni" 

Andrew Misico* „ 

L. C. Nicholson* 

Robinson Bros., Pembroke Dairy... 

William Obrenl* 

Worden" 

Damthom. 

> J.E.AIIen 

I Alfred Ennis* 

I Hugh Gormao* 

I Grasmere Farm 

1 Calvin Long" 

• R. C. Rawson* 

• John Weaver* 

I Cbas. Young* 

• F. E. Blakeman, Oronoque 

I D. H.Clark 

. C.W. Dimon 

. H. C. Hubbell* 

I C. R. Quick 

i M. E.T 

. T. BrennaD 

Jacob Fisher, Meadon Brook Dair; : 
. P. L. Jones. Round Hill Dairy . 

Hartftrd. 

J. F. Anglum 

E. Barnard 

L. H, Barnard 

iW. G. Beerworl , 

Ir. Bayle, Windsor 

j A. G. Brewer 

H. Chino, No. I , 

C. J. Christensen 

* Statemeal ot Driver, 



: 10.38 
■1.43 
"3-34 
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Table II. — Milk bought of Milkuen — Continued. 



Hio-tferd. 

T.M.Dsly 

H. I. Epsieia 

, H. I, Epstein 

: IN. Faverson 

; [C.P.Graugird 

: 'p. Guilmartin, BiooUfield 

I E. F, Hathaway 

I H. HcDderion, BloomGeld 

: H. W. Holcotnb 

: E. A. Isaacson 

! Louis Kati 

! F. E. McKenney 

! M. F. McLaughlin 

: E. J. HcNamara, Rocky HilL.. 

: E.l.McNamata, Rocky Hill... 

1 L.C.Noyes , 

I E. G. Pinocy, Bloorafield 

t T. Ricco.* NCTvlngtoD 

I R. Romano , 

'. Ch. Rosen , 

I L. W. Seymour 

! S. A. Shepard 

! E.T.Slocuin , 

I Spring Brook Farm 

I L. Sielton, Welhersfield 

I W. H. Strong 

1 J. W.Wooliey, Welhersfield ... 

I Geo. L. Yates, Elmwood 

' D. Hlggin's -■. 

> J. D. HlfcgiDS, Milk Depot 

' R. A. Johnson* , 

' E. O. Maoloy* 

' A. Pisoll 

I 1. C, Richmood, Central Dairy F 

r Martin Rakowsky* 

< L. B. Yale. Clover Hill 

Middltlwm. 

1 F. B. Ashion 

I T. Coleman 

I Daniel Bros., Millbrook Farm... 

I C.T. Davis 

\ A. E. Fontaln* 

I W. 0. Fowler 

I Jno. Griffin* 

I J.Higginson 



* Statement of Driver. 



^ 












L- 




1 


n 


_- 


1 




u. 






« 


« 


30-0 


4.0 


H.3S 


io.a 


4-7 


13-74 








30.1 


1.5 




57-4 




13.17 


36.6 


4.7 




39.9 


4^ 


ia.73 




4.1 


13.93 




11 


13.14 










1.8 








13.46 


37.6 






30.9 


4.0 


"■9S 


31.9 


■(.3 


H.iS 


39.9 


4.9 


13.50 


36.7 


3-7 


11.77 


S9X. 


%l 


ii.M 


30.8 


4.0 




33.9 


»-.1 


"•45 


39-7 


3-<) 


13.47 


30.1 


4.3 


13.07 


30.3 


••■t 


14-15 


10.6 


4.3 


13.3a 


»g-s 


41 


13-05 




3-7 


13.35 






13-35 


39.1 


3-7 


13.30 




14 


"■35 


31.3 




13.93 


33.0 


*■'• 


13.90 






13-70 


30.8 


1.6 


H.35 


30.4 




13.69 


30.3 


■1.7 


ia.35 






ia.34 


38.9 


4.1 






4-3 




3H.S 


4-S 


13.93 




3.1 


ro.43 




4.0 




39.9 


1.8 


ia.ss 


34.9 


l-o 


10.00 


394 


4-4 


13.16 
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no CONNECTICUT EXPERIMENT STATION REPORT, I9OI. 

Table II. — Milk bought of Milkmen — Continued. 



Middlttown. 
3694 14 IF.Jobns* 

36801 14 IH. C. Johnson & Son.. 

3681 14 |Ue Bros 

3683| 14 S. J. Pedden*. 

3681: 14 J, Ripps". 

3687! 14 E. I. Robens. Maple Shade Dairy . 

3678! 14 F. S. Scovill 

3683 14 C. S. Shamlen*.. 
3679 14 W. G. Sohoson S Sod.. 
3693 14 L. M. Tucker* .. 



3g,6 I 34 1 11.621 



3635 

3637 
364^ 
3638 
3645 



36j6 
365' I 
3636; 
3639I 
36401 
3642 
3648 
3647 
3650 

3498 
3496 
3486 
3510 
3S44 
3507 
3481 
3531 
354S 
3499 
3480 
3505 
3536 
3494 
3506 
3534 
3537 



Anderson & Smeburg 

A. E. Aiwaier 

".E. Avery* 

Ed. Blinn" 

F.J. Elton* 

J. Flood & Sons, Farmington 

A. W. Hall 

H. E Hanson 

J. L. Johnson, Spriagdale Dair]'... 

J. Monsees — 

1. J. Newton, West Hartford 

M. Nott* 

S. Rosenberry* 

D.Solomon* 

T. H. Sianley, Cedar Hill Farm ... 
T. H. Stanley. Cedar Hill Farm — 
Jacob Young* .,„ 

Neai Havtn. 

Allen 4 Huston 

I.E. Allen 

W. M. Andrew 

I.J.Barry* 

Wm. Brennan, Foxen 

I.J. Buchholi 

S. L. Burges* 

A.W.Cole 

Ed.Conden* 

F. H. Cowles 

Coyne,* Woodbridge 

W.L. Crawford 

W. H. Davis 

S. R. Dickinson, Mapledale Dairy. 

J. A. Dowoes 

J. F.Dunn 

H. J. Fabrique 



* Statement of Driver. 



3-6 


4.S 


13-8. 1 


.8 


4.7 


Il-lB 


A 


4-Q 


I3-U 








■1 


3.0 
5-4 


14-49 



3-SiH.6o 

4.5 13-18 1 

4-1 ; 13-30 



3-6 


.a.40 




1-4 


[I.9S ' 


4.0 






4-6 


I3.J9 




■1-7 


13.55 




4-1 


ia.96 




1-2 








.a.i6 




4-0 
3-8 


13-05 




a-.1 


10-.S9 










3-4 


H.38 




3." 


11.491 ■ 


3-0 


11.30 
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Table II. — Milk bought of Milkmen — Continued. 



34971 
3S4S 
3539, 
3483' 
3488; 
3t9S 
3Sor 
3451; 
3179 
34Q1| 
3S*9. 
3483' 
3S04J 



35401 
3533, 
353»l 
3S3Si 
3;o8i 
34871 
3493 
3503! 
34:6, 
3537! 
3S00j 
3490! 
3478: 
3509! 
3S30, 
3484 



D. Johnson 
1. W. Johnton 
|V. Konetsky*. 
" " ' k*.. 



A'rai HaviH. 

I.Green 

C. E. Hall 

L. G. Hemtngwaj .. 

L, G. Hemingway . 

]W. R. Hoggeit 

IB.N. Hosley , 

B.N. Hosley 

iHuchlsky*. 
IH. D. ; ' 
'l.V 
iV. I 

C. M, Leek* 

'Marlin Meyer 

IR.B. Miller 

|R.B. Miller 

\. F.Moran* 

iManin Meyer. . 

iR. H. Nesbil Co., Hamden.. 

I New England Daily Co 

New England Dairy Co 

R. N.Noble 

Number 47 

|L C. Palmer 

'John Palmer 

'e. N. Peilit"'*"'.-'"".lII-II 
iH.E. Rus'ell 

W. C. Rusiell. Tyler City... 
iw.G.Schilf 

J.F. Sbepard* 

F. L. Smiih, North Haven... 

II B. Turner 

E. W. Tuttle, Clover Dairy. . 

Mai Walley 

M. C.Warner 

HWeinstein* 

D H. Wetmore 

163 Woodgard* 



New Lfndcn. 

37!Si 14 C. P. Alexander".. 

37391 '4 *■ ^- Anderson*.. 

37S"i 14 |E. ]. Bishop 

3747 '4 liern- CoflSn* 

37461 14 iF. E. Comstocb ... 

374>' 14 |F. L. Dimmock* .. 

374jl 14 W. L. Fhch* 

3748 14 ]Four Wind Farm.. 



Ii.M 
1 1. 88 



* Staiemeni of Driver. 
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112 CONNECTICUT EXPERIMENT STATION REPORT, I9OI. 
Table II.— Milk bought of Milkmen — Continued. 



Ntw Lendtn. 

3753] '4 OUoLawson* 

374g 14 MaTOoney Bros 

3750' 14 C. G. Newbury's Dairy 

374S' 14 C.G.Newbury" 

37541 14 N. A. Richards. Quaker Hill 

375a| 14 W. F. Scolt, Waterford 

37411 14 JH. S.Smith 

3740! '4 Willis G. Steward 

3736 14 .Stony Brook Dairy 

3743 14 ;C, A, Whipple* 

Nprwetk. 

3554 6 W.R.Godfter* 

3553 6 Jos. T, Guyer, Crystal Dairy 

3557 6 W.I. Hawkhursl 

3556 6 David Jeoks 

3555 6 R. Loudon, Sear Hill Farm 

3558 6 F.R. Waters 

NorwUk. 
3738 [3 Robert Beacon" 

3736 13 Mrs, H. F, Davis 

373a 13 Geo. DcWolf" 

3730 13 J- Gallivan" 

3733 13 J. F. Lester, Sunny Side Farm 

3738 13 J. F. Lester 

3734 13 J.G.Lyman" 

- - Patrick McKeon* 

3739 13 C. Palmer 

3737 13 Joo. Stoff" 

3735 13 C.H.Wheeler" 

3737 13 N.W.Wheeler" 

PlainviUt. 

ii James Burns* 

II Arthur Gridley" 

PloHUvillt. 

II H. A. Andrews" 

37101 ai Bingham, Willow Shade Dairy 

Pntnam. 

3791! 19 W. I. Banholomew*. 

3797 ig H. E. Brown. Elverlon Dairy 

3786 19 Bogbee. Rockhil! Dairy 

379a' 19 H, E. Hurlbutt 

3788' iq .Albert Lippeii" 

3794; 19 Perry Moffin" 

" Statement of Driver. 



. I 13.67 
3.3 11.08 
3.8 10.78 



i|.S3 

13.49 
14-57 
".57 



a.67 
"■95 
i3-3« 
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Table II. — Milk bought of Milkmen — Continued. 



3783; I 

37901 ' 

3789 I 

3796; > 

379Sl ' 

378s; 1 

3787 1 1 

3793 I 



3773 ' 

378a I 

3776] I 

37791 • 



3774 
377a 
3778 
377' 



PutHam. 

F. MoDlvilte* 

G. Putney* - 

Peler Rivers* 

E. E. Sanderson* 

C. B. Thurbei" 

J. Togood* 

F.G.Tripp* 

Z. While* 

Arthur Williams* 

RixtvilU. 

Fred.Ginier" 

A. A. Hincks 

Chas, Lamphere* 

C. Laoz* 

MaiilA Lan» 

Geo. W. SimpJcins 

C.T.SUler 

C. T. Slaler" 

M. Sparrow* 

William Vintet* 

iam Vinler* . , 

C.T.Woosiet* 

Sauthingtan. 

C. E. Ctiseej 

1. Delahunly 

H. Eaxan* 

N.C. Newell* 

William Orr 

Parkin Bros. 

Siiutk Nerweli. 

William E. Bames 

William E. Barnes* 

Birge's Dairy, Westpott 

Chas. H. Hawxhursl 

Hillside Dairy 

Keeler* 

Jo».C. Miller 

Stamffd. 
Bedelllt Tompkins, Long Ridge Dairy 
J. H. Bedell, Long Ridge Dairy 

Boulon's Norolon Dairy. 

G. C. Chard, Riverside Dairy .. 

H. P.Howaid 

Mt. Pleasant Daily 



Fonnaldebyde. 



• Staiement of Driver. 
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Table II. — Milk bought of Milkmen — Continued. 



Stamfetd. 
W. F. Olmstead.... 
Rock Hill Dairr - 
Sarr's Milk Wagoo 
F. X. Simmelt. Whi 
Emmett L. We«d.. 
Geo. W. Weed.... 
Weslover Dairy ... 



TerringUm. 

9 Tom Conden" .,. 

Dennis Crowe* .. 

Geo. Hewilt* 



Geo. Weigold 

Geo. Weigold — - 

A. &E.Whlilog 

WalUngford. 
A. A. Blackalj' 

A. B. Doolilile, Belle Dairr Farm . 
C. C, Fenn, Park Hill Dairy Farm_ 

T. F. Greenschlilt" 

G. Pagmore" 

B. R. Tyler* 

E. R. Warner 

J. D.Williams 

G. A. Williams* 

H. S. Williams 



WaUrbury. 

G. L. Alwood* 

F. M. Berger, Cherry Hill 

S. P. Bronson 

S. P. Bronson 

Buckingham Bros., Ml. Fair Dairy. 

Geo. Cullon, Oakvllle* 

T. B. Egelsien* 

W. A. Faber 

Myer Greenblack* 

D. M. Hard 

L. H. L'Hommedicu. Oakville .. . 

C. A, Kernalhan 

J. Kramer"---- 

j. N. Lewin, Watertown Road 

Locknood Bros 

C. L. Mack, Oak Grove Fatro 

C, L, Mack 



* Statement o( Driver. 
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Table II. — Milk bought op Milkmen — Centtittttd. 



3633 
3sao 
3sa* 

357* 

3576 

3533i 

3S7B: 
35701 
35«"' 
3575, 
3S69; 
36331 
3Sa5 
36341 



3672 I : 

3*75, : 

3673 : 

3674' : 
3676 



375B : 
»763' 
3757 
37*51 
3761 1 

3766 : 
3760 

3763, ■ 
3764 : 
3759I 
3770: : 
37681 

3767 : 
3769, 



Watniury. 

C. B. Matoon* 

Wm. Messick* 

J. F. Miniie« 

E. H. Ovi»tl 

E. H. Ovi«tt , 

W. H. Piatt 

W. H. Plail* 

N. RasiDussen, Hellntan's Farm 

Geo. Rasmusscn 

Geo. Rasmufsen 

C. C. Roger* 

D. M. Rogers 

D. M. Rof[eig 

J.N. Rose* 

E. M. Scoii* 

Siiles A Sanford* 

W. S. Strong* 

Joo. R.Wood 

Wttt HaviH. 

I. Johnson* 

T.H.Mills 

New Enf(tand Dairy Co 

M. Rockefeller, Souod View Farm.. 
A. J, Thuropson 



WillimaHlit. 
G. H. Andrews, Crystal Spring Dairy 

A. M. Anthony 

Boutelleft Kent 

S. P. Brown* 

O. Chappell & Son 

£, W. Ellison, Rock Maple Farm... 
J. H. Griggs, Pleasant Valley Dairy 

C. H. Hokli""\\\",\'".'.'.'.'.'.'.'.'. 

Grant A.Jacobs 

Arnold Potter* 

F. Rosebrooks 

J. H. Stearns, Mountain Milk Farm 
W. H. Terry. Glen View Farm 

G. A. Tracy, Breeze Hill Stock Farn 



* Statement of Drii 
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Il6 CONNECTICUT EXPERIMENT STATION REPOKT, I9OI. 

The General Quality of the Milk Supply in August, ipoi. 

Exclusive of the samples which were certainly adulterated 
by skimming or watering, the average percentage of total solids, 
in the samples examined in August, 1901, was 12.50 and the 
average percentage of fat, 4,0. The corresponding averages 
found in August, 1900, were almost identical, viz., 12.53 per 
cent, of solids and 3.99 per cent, of fat. 

Thirty-two of the samples analyzed in igoi, or 8.5 per cent, 
of the whole number, were adulterated; nine of them by the 
addition of a chemical preservative, either fc»rmaldehyde or 
borax, and twenty-three by skimming or watering. Besides 
these there are a number of quite inferior quality which may or 
may not have been adulterated. 

In Table III are given the names of those persons from whose 
carts milk was delivered, which was, tn our opinion, adulterated. 

Formaldehyde in Milk Shipped to Boston. 

About the middle of August, Mr. W. E, Davis of Willimantic, 
agent for the Elm Farm Milk Co. of Dorchester, Mass., com- 
plained to Dairy Ccwnmissioner Noble that Mrs. Mary A. Poole 
of Ashford had been selling his company mtik containing 
formaldehyde, and that, as a consequence, one of the milkmen 
who retailed milk for the company had been arrested in Boston. 

On August 21, by request of Mr, Noble, an agent of the 
Station, in the presence of Mr. Davis and a representative of 
Mrs. Poole, drew samples irom seven cans of the milk in ques- 
tion, four from the night's and three from the morning's milk- 
ing, as they were being delivered for shipment. 

Examination of the samples at the Station laboratory showed 
that all but two, which were sour, contained formaldehyde. 

In the trial Mrs. Poole admitted that she had used this pre- 
servative, not knowing that the use of preservatives is illegal, 
and was fined by the trial justice. 

Milk Sampled and Sent by Individuals. 

Forty-two samples have been tested by the Station chemists, 

which had not apparently been adulterated. The percentage of 

butter-fat in these ranged from 3.0 to 6.7 and that of total solids 

from 11.48 to 12.87. 
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Table III. — Adulterated Milk. 



3847 23 
3876, 33 
3844 33 



3S59i 7 
3709. '9 



37S4 14 

sss?! 6 
3730! 13 
3771 16 



3S68 8 

3S76' 8 

3569' 8 

363* 8 



Brii^epori. 

A. S. Edwafds 

A. S. Edwards 

Alfred Millet" 

E.& Price 

Brittel. 
G. A. Root& Sod 

Danbury. 
Worden* 

Jacob Fisher, Meadow Brook Dairy. 

Hartford. 

J.F.Anglum 

Ch. Rosen 

L. W. Seymour 

JUiddltfovm. 

C. T. Davis 

Jno. Griffin* 

Ntvi BrUain. 
Jacob Yourjg* 

!frai Haven. 

Coyne (Woodbridge)' 

R.N.Noble 

Nrta London. 
N. A. Richards (Quaker Hill) 

Norvalk. 
VI. I. HawzbuTEl 

Norxnek. 
J. Gallivan" 

XeekvilU. 
Wm.VlDter* 

South Norvudk. 

Chat. H. HawKburM 

Hillside Dairy 

Sbimford. 
Bedell & Tompkins' Long Ridge 

Dainr 

J. H. Bedell, Long Ridge Dairy,. , 
Wesiover Dairy 

WallingM. 
A, B. Dooliitle, Belle Dairy Farm . 
T. F. Greenschlin* 

WatcriuTy. 

Geo. Cullon{Oakville)» ; 

W. H. Piatt i 

D. M. Rogers 1 : 

D. M. Rogers j i 

Wtti ffavm. 
J . H. Mills I : 

• Sutenienl of Drii 



t 




i- 


S. 


3o.a 

33.6 
18.4 


% 

4-7 
4.7 


a8.8 


« 


37.0 


3-0 


33.3 


3.0 


87.3 

33-9 
29.7 


3.8 
3-9 


38-9 
34.9 


3.1 

3.0 


aS-i 


3-7 


30.6 
31.7 


3.3 

3.6 


39.3 


3.3 


847 


3-8 


36.0 


3.0 


3S.O 


3.6 


36.3 
ao.a 


3-6 

3-S 


30.4 
39.9 
30,3 


4-3 

4.6 
3.6 


39.6 
39.9 


3.7 
3.9 



13.67 Ponnaldehyde. 

13.70 

10.10 None. 



Formaldehyde. 



1 None. 



10.S4 

"0-S9 
11.38 



1 9.8 1 " 

I J. 76 

13.24 Borax. 



3.8 I 11.07 I 
3.1 I 10.36: 
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Il8 CONNECTICUT EXPERIMENT STATION REPORT, I9OI. 

Two samples of milk, sent by a purchaser, were stated to 
represent milk delivered by his milkman, and which was used 
for the food of an infant less than one year old. The infant 
was unwell and in the care of a physician at whose suggestion 
the milk was tested. One sample contained 1.8 per cent, of fat ; 
the other, in a full quart bottle, just as it was delivered at the 
door, had a specific gravity of 1.0195, 8.12 per cent, of solids 
and 2.7 per cent, of fat. This was clearly milk to which a 
relatively large amount of water had been added. The milk 
supply was immediately changed and this was soon followed by 
the complete recovery of the child. A week later another cus- 
tomer of the same milkman sent a sample of milk to the Station 
having 3 specific gravity of 1.0214, 8.95 per cent, of solids and 
3.0 per cent, of fat. 

The owner of the milk route just referred to next Appeattd 
with a sample of milk, which he stated was sold to him at whole- 
sale and which he delivered on his milk route in the city. This 
had a specific gravity of 1.021, 2,60 per cent, of fat and 8.72 
per cent, of solids. The owner of the milk route owned no 
cows, but bought all his milk frcun farmers. 

Six samples of milk were received in January last from I. J. 
True, Westerly, R. I. These samples were in sealed glass 
bottles, and it was stated had been taken with great care and 
represented milk from Connecticut herds which had been sold 
to Mr, True, and which he su^>ected of adulteration. 

The results of the analyses were as follows: 

3030 303J 303a 3033 3034 303s 
Specific gravity at 6o° F. . ao.8 3i.g at.a 37.0 86.7 174 

Solids, per ceni 8.57 8.97 n.09 10.B7 11,63 8.49 

Fat, " i,8o 3.90 4.3 3-40 3-80 350 

Certificates with affidavits were sent Mr. True declaring 
samples 3030, 3031, and 3035 to be adulterated by waterit^. 
He was also advised that 3083 was probably adulterated in the 
same way. Mr. True immediately brought civil suits a^nst 
the persons who sold him the milk declared to be adulterated, 
which were promptly settled by the defendants, for sums rang- 
ing from $25 to $100. 

Cream Sampled and Sent by Individuals. 

Fifteen samples sent in this way contained percentages of 
butter-fat ranging from 13.50 to 31.0. One sample contained 
formaldehyde. No antiseptics were found in any others. 
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By a. L. Winton. 

Seven samples of coffee beans and fifty of ground coffee 
have been examined. Five samples, al) of ground coffee, were 
found adulterated as follows : 

2012. "Royal Worcester Coffee, Nutmeg Coffee and Spice 
Mills, Hartford. A beautiful piece of imported china packed 
in each pound package." Bought of Moulthrop & Gray, 268 
Water St., Naugatuck, Price 25 cents per pound package. 
Contained a large amount of chicory and ground peas. 

2036. "W. S. Quinby Co.'s Golden Dome Coffee, Boston. 
Weight and fine quality guaranteed. Arabian Mocha and old 
government Java coffee, perfectly blended. In purity, strength 
and flavor this coffee has no equal." Bought of H. I. Palmer, 
231 Main St., Norwich. Price 35 cents per pound. Contained 
chicory. 

2008. "Silver Spoon Brand Coffee, West, Stone & Co., 
Springfield, Mass." One silver spoon with each pound. 
Bought of I. Raichie & Co., 40 Union St., Rockville. Price 25 
cents per pound package. Contained a large amount of ground 
peas. 

2935. "Monte Carlo Blend Coffee, Mocha and Java flavor. 
Imported, roasted and packed expressly for Mammoth Market 
Company, Waterbury, Conn. Absolute purity and full weight 
guaranteed. Is a high grade blend of fine drinking coffees, 
with a distinct Mocha and Java flavor." Bought of Mammoth 
Market, 153 Bank St., Waterbury. Price 23 cents per pound 
can. Contained pellets made of pea hulls and other materials 
and chicory. 

2936. "W. S. Quinby Co.'s King Philip Blended Coffee, 
Boston. One of the very best blends of fine Central American 
coffees ever put upon the market." Bought of Mammoth 
Market, 153 Bank St., Waterbury. Price 25 cents per pound 
can. Contained chicory. 

During the first year of the enforcement of the Connecticut 
food law, about nine-tenths of the samples of ground coffee 
collected were found adulterated, but the market has since 
gradually improved, nine-tenths of the samples examined 
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Table V, — Coffee Not Found Adulterated. 



2003 
aoo6 



Sold in bulk.. 
Sold in bulk.. 



Sold in bulk.. 



1933 

193 a 

1935 

1934 
1918 



2031 



303S 



\u 



Red Cross, Baker & Young 



N^w Haven : 
A. L, Stoddard & Soo, toi> Fraok- 
■ linSt 



Fresh Roasted . 



Gales' brand. Java aod Mocha., 



Cevloii favaand Mocha, Crescent 

Mill 



Fifihave. Mocha and Java, O'Don- 
ahue Coffee Co.-- 

Best Value, O'Domhue Cofiee Co. 

Our Jewel, Ericsson's Mills 

Manado Special Blend, Br3Tin, 
Miner & Read 

Empiesg Java and Mocha, Blue 
Label. Eugene RosedeA Co... 



Seaside Brand Mocha and Java. 

Gold Eagle 

Venetian Pulverized 



ADSODia Market, 190 Main St.. . . 

W. H. BronsoD, 334 Main St — 

W. H. Bronson, 334 Main Si 

t? High St 



454 Main Si 

D.W.Welch, 188 Main St... 



Bridgiporl .■ 

jCoe& White Co., s63 Main Si. .. aj 

S. M. Phillips.353 Stale St. 35 

C. Russell & Co., 335 Main St. .. 35 



Capital Mills. Lincoln, Se^ ms &, 
Co .11 

Union Club, Lincoln. Seyms &! 
Co 

Public Market Special Mochaj 

Cross Brand. C. A. Cross' 



L. C. Brown, 4 E. Main St.. 



S027!Red 

I &Co. 

2O07|Luxury, The Williams & Carle- 



nCo. . 



303S Luxury, The Williams & Carle- 
I ton Co 

3034JThe Silver Quarter. Swain, Eaile 



H. F. Rudolph & Co., 46 E. Main 
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Table V. — Coffee Not Fovnd Adulterated — Continued. 




Greund Cofftt. 
joiilOur Special, Winsl on, Raad & Middlilovm: 

Watson W. F. Ackley & Co,. S08 Main St, 

30ioArtanana Brand Java and Mocba W. F. Ackley & Co., joS Main St 
3011 Chapman's Jar-mar-mo Blend. ..iR. A. Chapman, 334 Main Si, ... 
3009 Flag Brand, Delaod, Potter&Co, 150 Main St.. 



Diji Hermitage, Stoddard, Gilbert &| 



Co. . 



3016' Faultless Mocha and Java.. 
30t7:Victor, Shopleigh Coffee Co, 
101 3 1 Seal Brand Java and Mocha,: 
I Chase A Sanborn ' 

3033 ^°^^ ^■3'' Mocha and Java, Wm, 
, Boardman i Sons Co 

30iS|NaiionaI Java and Mocha 

303i,Se[upeMdein, Loudon & Johnson 
303oOld Colonjr, Loudon & Johnson. 
3019 Our Winner Mocha and Java... 
3339 Old Government Java and Mocha, 

1 CH.Russell 

3023!Gold Star, Wm. Board man & Sons 

I Co 

303s. White Squadron Mocha and Java, 

Ross W, Weir & Co 

3033Luder. H. P. Heine 

3034 Star Java, Brownell & Field Co.. 



Ntvi Havm .■ 
S. S, Adams, 413 State St.., 
S. S, Adams, 413 State Si... 
S. S. Adams, 413 State St... 

Bronson & Piatt, 3S6 State St.... 

G. W. Cooper. 3 Atwaier Block 
! New Haven Public Market... 
L. C, Pfaff, 7-9 Church St. 
L. C. Pfaff, 7-g Church Si. 
J. V, Raltlesdorfer, 9s Gre< 



Russell Bros., 418 Slate St... 
Voelker Bros,, IJ3 Shelton Ave.- 

Ncvi LandaH ■ 
Keefe & Davis, 115 Bank St.. 
The Washington, 35 Washington 

Si 

The Washington, 35 Washingtor 



3003 Our Beit Java and Mocha . 
3939 Sold in bulk 



3014 Our Special , 

304ijAzalea, Potter & WrightinRlon.. 
3039lYale Mocha and Java, Honaid 
W. Spurr Coffee Co 

3038:PrlnceIon Mocha and Java, Ho' 

ard W. Spurr Coffee Co 

304oiAuloeral, Brownell & Field Coi 



St.. 



A, T. Oils, 361 Main St. .. 



WilHaianlU .■ 
Purington & Reade, 717 Main St, 
Puringion& Reade 



Ckiogic 
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during the past year having been found pure. This is clearly 
shown on Table IV, which follows; 



1896 

1897 
1898 



The samples not found adulterated are described in Table V. 

JELLIES, JAMS AND PRESERVES. 
By a. L. Winton, A. W. Ogden and C. Langley. 

Pure Fruit Jelly is a clear, gelantinous product made entirely 
from the fruit specified and cane sugar. 

Pure Jams, Preserves and Marmalades are made by boiling 
down the fruit specified with enough cane sugar to prevent 
fermentation. Unlike jellies, they contain the fruit pulp and, 
in the case of most small fruits, the seeds and skins. 

Compound and Adulterated Jellies. All fruit products con- 
taining ingredients other than those named above, should be 
labeled as imitations or compounds, otherwise they are to be 
regarded as adulterated. The ingredients used in compound 
and adulterated fruit products may be divided into six classes: 

(i) Foreign gelatinous matter (starch paste, apple jelly, 
gelatine, etc.). {2) Sweetening matters (glucose, saccharin, 
etc)- (3) Coal-tar and other dyes. (4) Artificial flavors. 
(5) "Fruit acids" (Citric and tartaric acids). (6) Chemical 
preservatives (salicylic acid, benzoic acid, etc.). 

The various foreign gelantinous substances, some artificial 
flavors and vegetable dyes, citric and tartaric acids, and pure 
glucose are harmless in food, although they are obviously adul- 
terants when present in imitation products not labeled as "com- 
pounds"; but chemical preservatives, many coal-tar dyes, 
saccharin, glucose containing sulphurous acid, and fruit flavors 
consisting of nauseating ethers, are either decidedly injurious 
to health or, at least, are not so wholesome as the ingredients 
of pure fruit products. 

Gelatinous Substances. Many of the jellies purporting to 
be made from currants, strawberries, raspberries and some 
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Other fruits, contain none whatever of these fruits, but consist 
chiefly of apple jelly mixed with artificial flavors, colors and 
preservatives. The cheap jams and preserves usually contain 
a certain amount of the fruits specified on their labels, but 
many of them also contain a large proportion of apple jelly. 
When made entirely from ripe fruit, apple jelly is free from 
any appreciable amount of starchy matter, but when made 
wholly or in part from green apples, it may contain, as has been 
shown by Dr. W. D. Bigelow and his associates in the Chemical 
Bureau of the Department of Agriculture, a small amount 
of starch in a gelatinous condition. The large amount of starch 
present in jellies from certain factories, however, is undoubtedly 
derived from starch or flour or, at least, from some source other 
than apple jelly. Whatever its source, a considerable amount of 
starch paste in jelly is a proof of adulteration. 

Sweetening Materials.—Glucose Sirup, being composed chiefly 
of sugars and dextrines similar to cane sugar in nutritive value, 
is, when pure, a wholesome product, although inferior to cane 
sugar in sweetening power. It has, however, been overlooked 
that much of the glucose sirup now on the market contains, in 
addition to the substances named, sulphurous acid, which is added 
in the form of bisulphite of soda during the process of manu- 
facture, as a- bleaching agent. Oftentimes, the amount present 
is sufficient to give the sirup a disagreeable taste. Since sul- 
phites, bisulphites and sulphurous acid are all powerful anti- 
septics and preservatives, the sale of food products containing 
them is, in this State, illegal. 

It is a significant fact that all the samples of fruit products 
examined during the year, which contained glucose, also con- 
tained, without any exception, a considerable amount of sul- 
phurous acid, whereas none which were sweetened entirely 
with cane sugar gave any test for this substance. 

Saccharin, in moderate amount, is a valuable addition to the 
dietary of diajjetics, but for persons in good health is an 
undesirable substitute for sugar, because, although it has a very 
sweet taste, it has no value whatever as a food. 

Coal-tar Dyes are considered on pages 179 to 182 of this 
Report, 

Artificial Flavors, used in imitation jellies and jams, are 
prepared entirely from chemicals, chiefly the so-called "fruit 
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ethers." These mixtures have a sickening taste and odor and 
are decidedly unwholesome. They are further discussed under 
the head of flavoring extracts, on page 177, 

Chemical Preservatives, Salicylic acid and benzoic add, 
added either as free acids ■or as soda salts of these acids 
(benzoate and salicylate of soda), are the preservatives most 
c<Mnraonly used in commercial jellies and jams, as well as 
catsups and other fruit products. They serve chiefly, so it is 
stated, to prevent fermentation and molding during the delays 
incident to the process of manufacture, but they also prevent 
spoiling during transportation and storage as well as after the 
package is opened for consumption. 

The use of chemical preservatives in food products has been 
discussed in previous reports, especially in the Report of this 
Station for 1899, p. 139. In most cases the use of these pre- 
servatives in food is illegal in Connecticut. 

Examination of Samples Sold in Connecticut. 

The samples collected during the past year are tabulated on 
pages 125 to 131 under the following heads: 

Table VII — Jellies, Jams and Preserves not found adulterated. 

Table VIII — Adulterated Jellies, Jams and Preserves. 

Table IX — ^Jellies, Jams and Preserves, labeled "Compound." 

In Table VI is a summary of the examinations made in 1898, 
and also of tliose made during the past year. 

It will be observed that while the percentage of samples not 
found adulterated was about the same in both years, the per- 
centage of adulterated samples in 1901 was less than in 1898, 
due to the labeling, in compliance with the law, of "compounds," 
which would otherwise be classed as adulterated. 

Of the adulterated samples found during the present year, 
9 contained starch paste, 30 glucose, and also suI[^urous acid, 
21 coal-tar dyes,* 7 salicylic acid, and 6 benzoic acid. 

*Tbe names of coal-tar dyes in the table are marked with an asterisk. 
MageDta and acid magenta are names of individual dyes; tropeolin, 
ponceau, eosin and Bordeaux are names of groups, the individual colors 
of which are designated in the trade by letters (tropeolin 00, eosin A, 
etc.), or special names. The tropeolins are orange or orange red colors; 
the ponceaus are scarlets ; the eosins are fluorescent reds and the Bor- 
deaux colors are wine reds. In the last group are here included not 
only Bordeaux B, Bordeaux S, etc., but azorubin S and Other azo-dyes, 
the colors of which, after being fixed on wools, are changed to blue 
or purple ty sulphuric acid, but are restored by dilution. 
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Tablk VI.— Suuuaky o 

Examiiudin i8q3. 
Jellies, number of samples 



Ahalvses uadb in 
Jams, Etc. 



125 

F Jellies, 



Bxamintdin igoi. 
Jellies, Damber of samples 

Toial 

Per cent, of samples 



Table VII. — Jellies, Jams and Pkeserves not found 
Adulterated, 1901. 



Alvin Hill Fruii Farm, High- 
land, N. V 

I Home Made, No Label 



a5»6 
"S37 
1933 



e Made, No Label.. 

Mr«.Palmer-a 

E. T. Cowdrey & Co., Bo! 
Home Made. No Label . 



Danbury. — C. 
Wesi St.. 
Village Stoie Co., 13 S Main 

Si 

466 

H. Giiswood, 547 Main St.. 
Newton D. Burnett, 319 

Asylum St 

Newton, Robe ft SOD & Co., 

338 Asylum St. 

. Nrm Sriloiit.^H. A. Hall, s 

Main St 

. ^ftrtoich.—A. T. Otis, a 
Main St 



3SlS 

3giB 



fams &. Co., Boston . 
Steele Bros., New Britain... 



A'dv Haven. — Johnson & Bro., 
411 State St 

Nta Zsni/t>n.— D aboil & Free- 
man, 148 Slate St. .. 
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Table VIII. — Adulterated Jellies, Jams 



agas 
as36 



agsaiAuMln Nichols & Co.. New York 

950s|Columbla Pres. Co,. Bollon 

ajoiE. T. Cowdrey & Co.. Bosioa .. 
3517 CruibEhankBros.Co..AllegheD; 
agaa Manufaciurer noi staled 



aga4 Francis Legg«u&Co.. New York 



^SS'iAyer Ptes. Co., Ayer, Mass.. 



asii|Mj Favorite 

Rasfbirry Jam er Prtsetve. 

35ag|H. J. Heinz Co., Pittsburg 

9931 Elk Braod.The Avery Pies. Co., 

3509! Williams Bros. & Charbonoeau,! 

I Detroit 

3339 W. N. Clnrk & Co., Rochester 
aoaslOntario Pres. Co., Middtepoit. 

I N.Y -■ 

agaS Republic Austlo Nichols & Co. 

i New York 



//evr HaviH. — F. J. Markle, 105 Broad- 

Ntm Britain. — 73 Arch St 

AftriJ/H.—H. E. Bushnell, 75 W. Main 
St '. 

MiddUtotm—l-. B. Chaffee. a30 Main 
St. , - 

A'ero ffavcn.—S. S. Adams. 41a State St. 

Bronson k Plall. 356 Slate St 

E. E, Nichols, 378 State St 

iforvriek. — Henry Norman, 36 Frank- 
l.n St 

H. D. RalHon. 4S Broadway 

Nevi /favai.—O. Boeltger, 309 Shelton 
Ave 

Narxmch, — Henry Norman, 36 Frank- 
lin St 

AVnr Haven — Booth Meat Co., 9 Grand 
Ave 

f/tv Britain. — Boston Branch Grocery, 

340 Main St.... __ 

Nivi /^a<«n.— Booth Meat Co. ,9 Grand 

Ave 

S. J. BTOwa,954State St 

A. A. Elsele, 369 Shelton Ave 

Frederick Bros., 11 Edwards St. ... 

Hartford.— ^ ills & Co.. 370 Asylum St. 
Middlitevm.^k. M. Bidwell, 344 Main 

Si 

Niw Havtn.— Pi. . A. Eisele, aSg Sbel- 

P.Jente, 107 Broadway 

lAOraiu'ii.— R. D. Rallion. 45 Broadway 

iViUimamtic. — Frank Larrabee. so 

Church St 
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AND Preserves, 1901. 






1 I 

J^ 1 Glucose 



jqja as [ )C I L Benzoic Add 

3505 17 ' 5 Starch paste I Glucose Magenta" 

»50» IS Ji i Salicylic Acid 

*S17' K> I )i I Ponceau" 



Glucose I Coal-tar dye i Salicylic Acid 

i J i - 

Starch paste 1 Glucose 1 

Starch paste 1 Glucose Salicylic Acid 



I Glucose Ponceau" 



JJ3I, 

3327 

3JIO 


5 
>S 

as 

IS 
15 


; 


Surch paste Glucoie 


Coal-lar dye 
Ponceau" 

Coal-tar dye 
Ponceau" 

Ponceau" 
Ponceau* 
Ponceau* 


Salicylic Acid 




Salicylic Acid 




1 
8931 


i 












33»9j 
JgaS 






' Glucose 


Bordeaux* 




; 









" Coal-tar dye. See fool a 
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Table VIII. — Adulterated Jellies, Jams 




asiQ 
aso6 






Strawbtrry J illy. 
My Favorile 

Eaffle Prei. Co 

Columbia Prei. Co., Boston 

Mrs.jftne Roger*, Brant. N. Y.. 

Strawbtrry Jam . 

Republic, Austin Nichols Co. 

New York 

Rochester Packing Co 

Cross & Blacknell, London 

Braod 

Logan. Johnson & Co., Boston . 

W. N. Clark & Co., Rochester . 
Republic. Austin Nicho1s& Co. 
" York ^^^^^^^^^ 



HattfBrd.—C N. Dodge, 340 Main St. 

Franklin Market, 143 Main St 

Ntw Havttt. — 5. S. Adams, 413 Stale St. 

S. J. Brown, gS4 Slate St. 

JjToti^flrt.— Village Store Co., 15S 
Slate St 

Harlfard. — Newton, Robertson & Co.. 

338 Asylum St 

ewton, Robertson A Co., 33S Asy- 
lum St 

MerideH.—T. H. Lewis, 98 W. Main St. 

f/tvi Navtn.S. H.Gaunya, 19J Lloyd 

St 

P. j en te, Broadway 

WilUmaniic. — Frank Larrabee, so 
Church St. 



Methods of Examination of Jellies, Jams and Preserves. 

Water. Into a Rat- bottomed aluminum dish. 8 cm. in diameter, con- 
taining a glass stirring-rod, both of which have been weighed together, 
weigh two grams of the material, ten grams of ignited sand and 50 cc. of 
water. Place the dish on the water bath and stir its contents until the 
jelly has completely dissolved. Evaporate the solution to dryness, stir- 
ring when the mass begins to stiffen to break up the lumps and mix with 
the sand. Heat the dish and contents in a drying cell at too C. till the 
weight is constant. 

By this method the drying is complete in nearly every case within 
fifteen hours, whereas in trials made without sand or without prelim- 
inary solution in water, the jelly continues to lose in weight appreciaMy 
even after drying several days. 

Ash. Burn hve grams of the material below redness in a platinum 
dish. 

Nitrogen. Determine by the Kjeldahl method. 

PolarKotion. Dissolve 13.024 grams (one-half the normal weight) of 
the material in about 80 cc. of water. Add 3 cc. of basic lead acetate and 
zee. of alumina cream, make the volume up to 100 cc. and filter through 
a dry filter. Determine the rotatory power of the solution in a 200 nmi. 
tube. 

To 50 cc. of the filtrate referred to above, add sec. cone. C. P. hydro- 
chloric acid. After thorough mixing, place in a cold water bath and |ieat 
quickly to 68° C. After standing at that temperature for 10 miiNKes, 
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JELLIES, JAMS AND PRESERVES. 

AND Preserves, 1901 — Continued. 





i. 




11 


i 


1' 


SJ2 


lo 


^,^ 


10 


1917 


15 

iS 




as 


aS34 
4330 





Sutch paste 
Starch pasle 


Glucose 
Glucose 
Glucose 
Glucose 

Glucose 

Glucose 

Glucose 
Glucose 

Glucose 
Glucose 

Glucose 






Siarch paste 







Ponceau* 
Ponceau* 

Ponceau* 



Benzoic Acid 



Salicylic Acid 
Benzoic Acid 



• Coal-li 



See Toot n< 



!. p- 134- 



cool quickly, filter from lead chloride, if necessary, and < 
23omni. tube, first at the room temperature and finally at 86° C. 

Arata's Wool Test for Dyes.* Dilute 25 to socc. of the material to 
100 cc, boil for 10 minutes with 10 cc of a 10 per cent, solution of 
potassium bisulphite and a piece of white wool, or woolen cloth, which 
has been previously heated to boiling in 3 o.i per cent, solution of sodium 
hydrate, and thoroughly washed in water. Remove the wool from the 
solution, wash in boiling water, and dry between pieces of filter paper. 
If the coloring matters are entirely from fruit, the wool will either be 
uncolored, or will take on a faint pink or a brown color, which is changed 
to green by ammonia and is not restored by washing in water; but acid 
magenta, tropeoUn, ponceau and various azo-colors arc fixed on the wool 
and the color of the latter is either not changed by ammonia, or, if 
changed, is restored on washing. Cochineal, cudbear and some other 
vegetable colors dye the wool a reddish color which is changed to blue 
by ammonia. 

Care should be taken to determine whether the wool is dyed, or merely 
coated with the color. For example, chlorophyl, from green coloring 
preparations of vegetable origin, is deposited on wool, together with fat 



•Ztschr. anal. Ch< 
Anal. d. Weines. Wiesbaden. 
u. gewerb. wich. StofTe, Berii: 



639- See 
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Table IX. — Jellies, Jams and Preserves 



Cirranl Jelly. 

aS'3 Middle B. Colored and flavored 
3533lHudson Pres. Co., New York 
agiglClifford'a Fruit Flavor Jellies . 
igzyjE. S. Kibbo Co., Harlford 



I PiHeafple Pnsirve. 
9504Maple Leaf, Witliacns B 
Cbarbonneau, Deiroil . 



If iw Haven. — 6a7 Graod Ave. 

N. H. Provision Co.. 3S4 Grand Ave. 
New £<rRi£>n.— F. H. Smilh, lOo Slate St. 
WilKmaniic. — B77 Main Si 



Raspberry Jtliy. 

3S33|Bos(on Pres Co 

sjoa Hudson Pres. Co., New York. 



3936E. S. KIbbe Co., Hartford.. 



^arZ/onf.— Public Market. 653 Main St. 
Neta ffavtn. — Bronson & Platl, 356 

State St 

H'HliinaHeic.—&7J Main St 

Ra^berryjan 
2515 Tourist's Brand, The Avery Pres. AVio Haven. — G. W. Cooper, Grand 

I Co., Detroit.-- 1 Ave. 

aSoyMapie Leaf, Williams Bros. &| C. Kipp, ago Shelton Ave 

! Cbarbonneau. Detroit { 

a3a4iAmerican Pres. Co., Phila. ; H. M. Strack, 13 Shelton Ave.,.. 

2333 'Tourist's Brand, The Avery Pres.i 

Co., Detroit 1 Voelker Bros., 133 Shelton Ave. .. 



asH 

350S 



Stra wberrjt Jelly. 
trawberry Flavor, 

aco. 



Logan, John-. ffaf//wrf. — C. S. Caswell, 395 Asylui 



Bfidgepert. — Lee & Ketcham, 30 Fair- 
field Ave 

New Haven.— G. W. Cooper, Grand 
Ave 



4 Tourist's Brand, The Avery Pres. 
Co., Detroit 

5 Maple Lea/, Williams Bros. & 
Cbarbonneau, Detroit - C, Kipp. sgo Shelton Ave 

3333 American Pres. Co.. Phila H. M. Strack. 13 Shelton Ave. 
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aS'3 
as33 
S9I9 
»9»7 



asaj 
3509 1 



>3a4| 



2SI3 

19001 



aSoS 



jelues, jams and preserves. 
Labeled " Compounds." 



Starch paste 
Starch paste 
Apple 
S latch paste 



Glucose 
Glucose 
Glucose 



Glucose 
Glucose 



Glucose j Coal-tar dje 
Glucose I Pouceau* 



Benzoic Acid 



Benzoic Acid 



* Coal-tat dye. See foot n 
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and resin, but the color, unlike the coal-tar dyes, rubs off on the fingers 
and is readily washed out with soap and water. 

The dye present may often be identified by noting the color of the wool 
after addition of enough concentrated sulphuric acid to thoroughly 
moisten the fibers and again after dilution of Che add. In doubtful 
cases, however, treat the wool with dilute tartaric acid solution to remove 
vegetable colors, wash in water and dry between sheets of filter paper. 
Transfer to a test tube and saturate with concentrated sulphuric add. 
After standing 5 or 10 minutes, add water sufficient to make 10 cc and 
remove the wool. After neutralizing with ammonia and cooling, shake 
the solution with 5 to 10 cc. of pure amyl alcohol, to which a few drops 
of ethyl alcohol are added, to facilitate the separation. Wash the alco- 
holic extract, evaporate lo dryness, and test the residue according to the 
scheme of Witt," Weingaertner,t Dommergoe,} or Girard and Diipre.§ 

Amyl Alcohol-Ammonia Test for Dyes.\\ Make 25 cc. of the diluted 
material under examination alkaline with ammonia ; shake cautiously 
for some minutes in a separatory funnel, with pure amyl alcohol. If the 
clear alcoholic layer, when separated from the aqueous solution, is 
colored, or if addition of acetic acid developes a magenta color (fuch- 
sine), heat a portion of it, together with an equal bulk of water and a 
thread of wool, on a water bath, replacing from time to time the water 
lost by evaporation. The presence of a coal-tar dye should not be 
affirmed until the color has been fixed on wool and the wool has been 
washed in boiling water, dried and tested. 

Evaporate another portion of the alcoholic solution to dryness and test 
the residue. When fuchsine (magenta) is present, the color, which 
appears on adding acetic acid to the alcohol extract, is changed to yellow 
by hydrochloric acid. 

Amyl Alcohol-Hydrochloric Acid Test for Dyes. Acidify 25 cc. of the 
diluted material with a few drops of hydrochloric acid, shake with amyl 
alcohol and make dyeing tests and tests on the residue as described in 
the preceding section. 

A colored amyl alcohol docs not prove the presence of a coal-tar color, 
as we have found that red coloring matters are extracted by this solvent 
from acid solutions of fruit juices.** These solutions, however, do not 
dye wool, when treated as above described. 

Girard's Test for Acid Fuchsine (Acid Magenta).tt If a bright 
magenta color is fixed on wool by Arata's test and if ordinary fuchsine 
has been proved to be absent, test should be made for acid fuchsine. 



■Zlschr. anal. Chem. i6, lOO. 

tibid., 27. 232- 

Jibid.. 29, 369. 

SAnalyse des Matieres Alimentaires et Recherche de leurs Falsificatio 
PP- 583-593- 

I Ibid., 167, 582. 

''*Report of this Station. 1898, p. 110, 

ttGirard et Dupre, Analyse des Matieres Alin 
de leurs Falsification, p. 169. 
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Table X. — Analyses of Jellies, Jams and Preserves. 









— 








1 


i 


1 




i 

1 




1 


1 


i 


■I 

II 


as30 
3941 
«940 


Blackbetrr Jam or Preserve 


i 

67.6a 

60.83 


0.0s 

ao3 
0.04 


38.3 

-4^8 
-ra.8 
-104 
4-4 
-13.0 

43:6 
I8.0 

-7-4 

106.0 
69.0 
19.0 
17-4 

117-0 

>8.3 

109.0 
34-0 

,S:S 

93.3 
1044 

77.0 
109,0 

43.0 

86.0 

113.6 

48.8 

61.0 
76.6 
107-4 

1 14-0 
106.0 
50,4 
64.4 

34-4 
136.0 
115.3 

55-0 

73-8 


-33.3 
-31.6 

-isio 

-33.6 

— 16.0 

-3l!6 
-334 

104.0 

574 
-3.8 

-31.6 

-334 

37'© 
—33.3 
106.0 

30,0 
93-3 

100.8 

1034 
74-4 

104.8 

3-4 

79-3 
1044 
36.6 
38-8 
71-3 

93,6 

114.6 

I03.6 

3.6 
IJ84 
108.6 

38-0 
56.0 


18 

19 
19 
19 
18 
18 
17 
33 
18 

17 

30 
16 
16 
30 

33 
33 

18 
17 
17 

18 

\l 

18 
19 

Ti 

31 

19 
IS 

30 
17 
19 
19 
18 

>9 
19 


0.0 




0.0 


3538 
3J35 
3S36 

3537 
3933 
3S» 
»S35 












S3.8S \o^ 












Raspberry Jam or Preaeiva 


71.03 

6ll»7 
65.16 

70.00 
76.35 
61.60 


ao6 
0.15 

□.08 
0.08 
0.03 


4.0 


391S 

3540 

350s 

IJOI 

flS"7 
3931 
3934 
a334 
3921 
3533 
3538 
4531 
3337 
asio 
3511 
as*9 
3931 
2509 
^339 

'^ 

39«7 
3537 
153S 
3S39 
■«534 
3330 
3939 






Adulleraltd. 


It: 


c7v!:^x]^iil !::::::::::. 








63.95 io.03 
68.87 I0.07 
68.07 ;0.O3 
71.93 '0.01 
63-77 I0.04 
73.5s '0.0* 
74.00 0.0a 
76.16 0.03 
61.54 0.03 
75-53 0-04 
63.33 I0.03 








:: ;: ; 


41'a 
106-0 


Plum Jam or Ptese^e'*/.'/ 




91.3 

96JJ 
91.0 

96.8 

73.0 

BO.O 
96.0 

36.8 

47-0 
74-0 

IS:: 






•' 




Raspberry Jam or Preserve 
StrairberTj' Jelly 


73.59 
70,00 

6g.9S 

61.57 

68-52 

S:g 

64-37 
63.60 
64.9J 
66.55 
65.11 
73.15 

64-43 

75-17 


0.05 
0.0; 

0:09 
0.09 
0.05 

0.03 
0.04 
0.0B 
0.04 
0.05 
0.06 
0.05 




87.0 
44.0 

134.0 
104.0 

& 


Slrawbeny Jam or Preserve 
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Table X. — Analyses of Jellies, Jams and Pi 
— Continued. 



3513 

3533 
3919 
aqa; 
aso4 
3344 
3523 
3503 

ajis 

3507 
3334 
3332 

3534 



3916 
3514 
3508 
3333 



Otmptimd. 
Currani Jelly 

Pineapple Jam or Preserve 
Quince Jam or Preserve... 
Raspberiy Jelly 

Raspberry Jam or Preserve 




To 10 cc of the diluted materia], add 2 cc or more of 5 per cent, solu- 
tion of potassium hydrate. Mix the strongly alkaline liquid with 4 cc of 
10 per cent, solution of mercuric acetate and filter. The filtrate should 
be alkaline and colorless. If addition of a slight excess of dilute 
sulphuric acid produces a violet red coloration and other dyes have not 
been found t^ the amyl alcohol test, the presence of acid fuchsine may 
be affirmed. 

Test for Cochineal.* If amyl alcohol extracts from the liquid, after 
acidifying, an orange color which has not been found to be of coal-tar 
origin, test for cochineal. 

Wash the alcohol several times vrith water and divide into two por- 
tions. To one portion add a solution of uranium acetate, drop by drop, 
with shaking. In the presence of cochineal the aqueous solution acquires- 
an emerald-green color. As a confirmatory test, make the other portion 
alkaline with ammonia, which changes the orange color of cochineal to- 

Vegetable Colors are identified by the methods described by Girard 

and Dupr^. 



•Girard et Dupre, Analyses des Matiires Alimentaires, etc., p. ; 
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TOMATO CATSUP, CHILI" SAUCE. AND OTHER 

SAUCES. 

By A. L, WiNTON AND A. W. Ogden. 

Tomato Catsup or Ketchup is the most popular of the bottled 
table sauces on our market. It is found on the tables of nearly 
every hotel and restaurant and is consumed in large quantities- 
in families. 

When made in the housdiold, ripe tomatoes are pared, cored, 
boiled down to the desired consistency and strained through a 
sieve to remove seeds. The strained pulp is cooked for a time 
with vinegar, spices and other flavoring matters. 

Chili Sauce is prepared in a similar manner from tomatoes, 
peppers (chillies), vinegar, spices, etc., but unlike catsup is not 
usually strained. 

Both of these sauces are bottled hot and closed to exclude 
germs, but while the sterilization or the sealing is not always 
perfect, the contents of the bottles are kept from spoiling, during 
storage as well as during use, by virtue of the spices and vinegar. 

Cotnmercial Catsup, Chili Sauce, etc. Some of the catsups and 
chili sauces on the market are made from good materials, but 
others are said to be made from the refuse of tomato' canneries 
or other inferior pulp and most of them are colored with dyes 
and preserved with chemicals- 

Among the colws used are eosin, ponceau, tropeolin, magenta 
and others of coal-tar origin. They impart to the sauces a 
brilliant red color which those who are unaware that the 
uncolored products have a dull red or brown color, believe is 
the natural color of the fruit. The objections to their use are: 
first, they deceive the purchasers while they in no way improve 
the quality of the sauce ; second, they may serve to hide inferior 
material used in their manufacture; third, they are possibly 
injurious to health; and fourth, they put genuine uncolored 
goods to a disadvantage in the market. 

The chemicals conmonly employed as preservatives are 
saHcylic acid, salicylate of soda, benzoic acid and benzoate of 
soda. The preserving agent actually present in the product 
is the same whether one of these acids or its soda salt is used, 
since the free acid of the tomato liberates the acid of both the 
salicylate and benzoate of soda. The use of any of these pre- 
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servatives in catsups and sauces without informing the purchaser 
of its presence is a violation of the pure food law. 

Examination of Samples Sold in Connecticut. 

Forty-one brands of catsup were examined in 1897, of which 
■only 6 were free from chemical preservatives. Of the remain- 
ing 35 brands, 27 contained salicylic acid and 8 benzoic acid. 
Although many of these samples were evidently colored, no 
tests for dyes were made. 

During the present year, 106 samples of catsup, chili sauce 
and other sauces were tested for both dyes and chemical pre- 
servatives and, in addition, determinations of total solids and 
acidity were made. Detailed results are given in Tables XIII 
and XIV, and a summary of the tests for colors and preserva- 
tives in Tables XI and XII, which follow : 

Table XI.— Summary of Tbsts ros. Prbsbrvativbs ih Sauces, 1901. 

Tom.u. Chill Mi«. 

caiiup. uuce. uticH. Toul 

Preserved with salicylic acid ij i 1 tS 

" " benzoic acid 61 6 o 67 

No preservative found... i3 a i 3[ 

TcKal number ol samples 94 Q 3 ro6 

Table XII.— Summary of Tests for Dyes. in Sauces. 

TaiBolD Cbill MUc. 

Colored with easin.. 3t 3 o 33 

'■ " pmiceau 43 4 o 47 

" " tropeolin a I o 3 

" " other coal-lar dyes 30a 3 

No artificial color found i; 3 3 10 

Total number of samples 94 9 3 106 

Of the 106 brands examined, 67 contained benzoic acid 
(probably added in most cases as sodium benzoate) and 18 
contained salicylic acid. It thus appears that the former of 
these preservatives is now more commonly employed than the 
latter, whereas the reverse was true in 1897. 

Tests for dyes showed that 31 brands were colored with eosin 
(the common dye of red ink), 47 with ponceau, 3 with tro- 
peolin and 3 with other coal-tar dyes. All but 20 of the 106 
brands were found to contain artificial coloring matter. 
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The percentages of solids in the ttHnato catsups ranged from 
6.03 to 42.64 and of acidity from 0.60 to 2.20. Otherwise 
expressed, some of the samples were seven times as concentrated 
and nearly four times as sour as others. 

In the chili sauces, the percentages of solids ranged frcnn 
12.02 to 37.36 and of acidity from 0.80 to 1.60. 

Methods of Analysis. 

Total Solids. Evaporate 5 grams of the material to dryness in a flat- 
boitomed metal dish on a water bath, and diy in a boiling water-oven 
for 20 hours. 

Acidity. Dilute i gram with water and titrate with standard alkali, 
using phenol phthalein as an indicator. 

Dettclion of Dyes and Preiervatives. See pages 128, 132, and 134. 

Table XIII. — Catsup and Sauces not found to contain Chemical 
Preservatives or Coal Tar Dyes. 



146S Naiional Pure Food Co., Bosion 

1305 Home Brand, Home Packing 

Co., Clncinnali __ 

1304 Climax, Climax Packing Co., 

I Cincinnati , 

1467 Anchor, Anchor Packing Co., 

! Cincinnaii 

3]o8 Monogram. R. C. Williams & 

I Co.. New York 

=335 Shrewsburj, E. C. Hazard & Co., 

I New York __ 

aj<B:Tomalo Pure, H. Desegaulx & 

] Cie., Bordeaux 

Vfa Soperior, Treanor Bros., New 

York 

JOQO Climax, Climax Packing Co., 
Cincinnati 



CAili Samte. 
IHS SbTCWEbury. E. 0. Hazard & Co., 
New York 



Bridxfffftl.—l'X^n & Riich, 6q 

Stale St._ 

Hartford. — Newton, Robertson 

& Co.. 338 Asylum St 

Public Market Co., 653 Main 

St __ 

Sweeney Grocery, 983 Main 

St _ 

Meridtn.—V{. E. Bushoell, 75- 

79W.Main St 

Nem Britain.— VI. A. Hall, 311 

Main St._ 

Ne-a tfoivn.— Bronson & Platl. 

356 State St. _ 

E.E. Hall. 381 Stalest 

So. Norwalk. — Model Grocery, 

13 Main Si 

Staiit/ord.~V/. W. Walerbury, 
207 Main St 

JVeui HavtH. — C. Kipp, 390 Shel- 

Stam/ard.—H. S. Daskaro, sg 
Atlanilc St 



1 


i, 
1- 


1 
■a 


10 


10 


6.S1 


•5 


16 


M.53 


10 


II 


14.90 


10 


12 


20.77 


.0 


s 


21.6s 


10 


'1 


20.31 


a5 

5 


15 

s 


16.58 
8.a4 
8.0G 


•S 


9 

16 


24-S4 
a3.89 
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Table XIV. — Catsup and Sauces containing Chemical 



igiB Standard Brand, P. I. Ritiei Co.. 
PhiU 

1919 Honae Comfort, Braat Canning Co., 
Branl. N. Y 

Connecticut Brand, New York 

EclipM, M. J. Meyer, New York .. 

3493 Paramount, Alart & McGuire, New 

York 

2493] Yankee Doodle. AmericaD ReliEh 

I Co.. Indianapolis 

34QI ' Savov, Savoy Ketchup Co., New 

York 

> Yankee Doodle. American Relish 



3496 
3494 
3943 

29B3 
3984 



Co. . 



Royal Scotch, Hal lock -Den ton Co. 

Newark -" 

Red lacbel, Lewis De Groff & Son. 

New York , 

Wild Rose, Ohio Valley Pres. Co., 

Wheeling 

"O. K.." Alart & McGi 

York 

39S3 Lenox, Lenox Catsup Co. 
1987 I Our Diplf - " 



3471 
3303 
3463 
3303 

3469 

3467 
3464 

3470 

3485 



The Windsor Canning Co 

Bordeaux, Standard Packing Co. 

Indianapolis 

Our Favorite, Farnham Packing 

Co., New York 

Sunny Side, The Tip Top Ketchup 

Co., Cincinnati 

Gold Seal. Hills & Co-- 

Newport, The Tip Top Ketchup Co. 
Melrose, Melrose Packing Co.. 

Phlla 

Mayflower Brand, Rivkin Bros., 

Hartford 

Oriole, Phila 



3488 :King, Sherwood & Son 

3489|Fausl's Oyster Cocktail. Dodson- 

Braun Co., St. Louis 

3490 Gold Leaf, ). S. Birden & Co., 

Hartford 

3976 30lh Century. Jas.G. Powers & Co. 

New York 

3975 Violet, J. V. Sharp Can. Co., Wil. 
liamstown, N. J 



[«jM>a,— D.M.Welch, 18S Main 
St 

450 Main St 

450 Main St 

454 Main St 

'Htbipart—Cae & While. 563 
Slain St 

A. F. Harvey, 114 Main St, ... 
N. Y. Butter House, 13 Fairfield 

Ave 

N. Y. Butter House, la Fairfield 

Ave 

S. U. Phillips, 353 State St 

C. Russet 4 Co.. 335 Main St.. . 

DaHiury.—C. Beers, lor White St, 

Danbutj Grocery Co., iSg Main 

St 

Hoyt fiScoti, 7 West St 

McGraw S Baldwin, 93 White St. 

105 White Si 

/Torr/cr./.— Bush n ell Market, 371 
Asylum Si 

C. N. Dodge, 340 Main St 

C. N. Dodge, 340 Main St 

H. Griswold, 547 Main st 

Hills&Co., 370 Asylum St 

Public Market, 653 Main St 

A, H. TlUinghast, 341 Main St.. 

336 Pearl St 

JlferiJen.—Fied H. Lewis, 98 W, 

Main SI 

Pure Food. 64 W. Main St 

Public Meat Market, 35 E. Main 

St. 

H. F. Rudolph, 48 E. Main St.. . 

Middletoum. — R. A. Pease & Sons, 

336 Main St 

i£0 Main Si 



catsup, chiu sauce and other sauces. 
Preservatives and Coal- Tar Dyes. 
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1 

1= 
|i 


|l 




1 

V 
% 


Di.- 


^.^. 










i9«7 


10 


14 


16.70 


1.34 


Eosin." 


Benzoic Acid. 


1918 


z 


15 


iSX)i 


0.96 


Eosin." 


Benzoic Acid. 


1919 
19»I 


" 


J5 

»7 


13.14 
7.09 


s 


Eojin." 
Eosin.' 


Benzoic Acid. 


1486 




14 


10.93 


0.95 


Ponceau.* 


Benioic Acid. 


M93 


10 


13 


11.01 


I.IO 


Eosin.* 


Benioic- Acid. 


2493 


10 


15 


19-90 


1.B0 


Eosin.* 


Benioic Acid. 


3491 


10 


•5 


10.75 


1.00 


Ponceau.' 


Benioic Acid. 


3496 


10 


>5 


3o.Ss 


r.70 


Eo»in.« 


BenMic Acid. 


.494 


« 


16 


34.0a 


1-35 


Ponceau.* 


Salicylic A;id. 


3943 


s 


16 


ti.s6 


0.60 


Ponceau.* 


Bentoic Acid. 


3983 


10 


15 


15.58 


1.30 


Ponceau.* 


Benzoic Acid. 


i 




37 

■i 


7.04 

.3.88 
14.89 


1. 30 

1-30 

' a70 


Ponceau.* 
Ponceau* 


Salicj-lic Acid. 
Benzoic Add. 
Benzoic Acid. 


3471 


10 


to 


10.01 


1.30 


Ponceau.* 




3303 


10 


IS 


31.03 


1.68 


Eosin.* 


Benioic Acid. 


3463 


10 


16 


34.67 


1.30 


Eosin.* 


Benzoic Acid. 


33M 
3469 
3467 


15 


14 

9 


11.36 

»9-93 
11.30 


a6o 
0,60 


Ponceau.* 

Eoslo. 

Ponceau.* 


Benzoic Acid. 
Benzoic Acid. 


3464 


10 


10 


16.07 


i.ao 


Ponceau.* 


Benzoic Acid. 


3470 


,. 


16 


33.64 


no 


Ponceau.* 


Benzoic Acid. 


348s 
3488 


10 


S 
15 


9-57 
».07 


a7o 


Ponceau!* 


Benzoic Acid. 
Benzoic Acid. 


3489 


«5 


16 


31,95 


1.50 


Ponceau.* 


Salicylic Acid. 


3490 


» 


9 


17-50 


1.10 


Ponceau.* 


Benioic Acid. 


3976 




.! 


18.18 


0.90 


Ponceau.* 


Benzoic Acid. 


397S 


.0 


« 


rB.j4 


aSo 




Benzoic Acid. 






•c 


o.|.tar dye. 


See foo 


I note, p, 134. 
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Table XIV. — Catsup and Sauces containing Chemical 




2309 
3480 



TemtUv Cattuf. 
Gold Medal, Boston Branch.. 

Gold Medal, Boslon Branch.. 



Or- 



I East Hamburg Cannins Co. 

chard Park, N. Y 

t Club House 

) Long Island, Mason Pres, Co. 

Brooklyn 

J Violet. J. V. Sharp Ci 



3483 East Rock, Brown & Co., 
""" Mfg" 



1307 . Standard, Standard 

I Wheeling 

3306 Winner. The E. S. Kibbc Co. 

I Hariford 

3966 Home Made, Treanor Bros., Nov 

. I York 

3008 Van Camp's, Van Camp Packing 

I Co., Indianapolis . 

2541 Green Label, The Lillli 

I Sauce Co-. N.J. 

3333 Royal, The John T. Doyle Co., New 

3337 Tomato Catsup 

3338 A. C. Blenner & Co-'s, N 
3475 New England. Berwick Pies. Co., 

' New York 

3474 .Buckeye. The Wm. Boardman & 

Son's Co., Hartford ... 
3346 Iplaccus Bros., Wheeling. 
3316 Blue Label, Curtice Bros, Co.. 

Rochester 

2476 Uncle Sam, Brown & Co. 

3007 Sniders. T. A. Snider Pres. Co.. 

Cincinnati 

3460 Conn, brand, Bryan, Miner & Read. 

New Haven 

J. S, Bitden & Co.. Hartford 

Bergen's Brunswick Brand, New 
York 

Pride o( Long Island, The Long- 
fleld Bergen Co., New York 

High Grade 



3333 
247a 
3473 
3999 
3998 



Finney & Benedict's. 



Nrui Britain. — Boston Branch 
Grocery, 340 Main S( 

Boston Branch Grocery, 340 
Main St 

Boslon Branch Grocery, 340 
Main St 

City Market. 318 Main St 

nSt 



Public Market. 373 Main Si 

Public Market & Grocery House, 
373 Main St 

Union Trading Co., 61 Arch St. 

ffew LendoH. — s I Stale St. . - 

New Havin.— M. M. Allyn, 7 

Broadway 

Atlantic k Pacific Tea Co , 3S6 

Stalest 

Boeitger, 309 Shelton Ave 

G. W. Cooper, 3 Atwater Blk... 
G. W. Cooper, 3 Atwater Bik... 

E. L. Duicher, 99 Grand Ave 



F. J. Markle, loj Broadway 

New Haven Provision Co.. 3S4. 
Grand Ave 

E. E. Nichols, 378 State St 

S. Sax, 3SI Grand Ave 

S. Sai, 3SI Grand Ave 

A, Schulti, BOJ Grand Ave 



D. M. Welch & Sons. 8 Grand 



H. Gloper &. Sons. 35 Wall St.. 
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Preservatives and Coal-Tar Dyes — Continued. 
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Djn. 
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* 






8309 


9 


[3 


it.i6 


1.03 


Ponceau,* 


Benioic Acid. 


2480 


■8 


13 


IT- 34 


1.00 


Ponceau," 


Benzoic Acid. 


S4Si 
2484 


9 


16 
17 


35S5 

10.88 


I-I5 


Eoiln.« 
Eoiin.* 


Benzoic Acid. 


M79 
H77 


IS 


16 
16 


9.15 
15.69 


0.60 


Ponceau.* 
Ponceau.* 


Benzoic Acid, 
Benzoic Acid. 


2483 


10 


83 


9-37 


I.30 


Poi.c«u.* 


Benzoic Acid. 


J307 


10 


13 


10.4s 


0,96 


Ponceau.* 


Benzoic Acid. 


3306 


15 


14 


31.53 


1.30 


EosiD.* 


Benzoic Acid. 


3966 


lO 


.0 


7.16 


i.ao 


Tropeolin." 




3008 


30 


16 


37-SS 


i.ii 


Eosin.* 


Salicylic Acid. 


3541 


'5 


15 


33.04 


0.70 




Benzoic Acid. 


3333 

3337 
3338 


«5 


13 

37 
9 


3I.S0 

7-47 
7.98 


1.18 


Eosin* 
Eosin.* 
Eoain.* 


Salicylic Add. 
Salicylic Acid. 
Salicylic Acid. 


8475 


8 


10 


15.03 


0.95 


Ponceau.* 


Benzoic Acid. 


3474 

awe 


15 


9 


11.36 
19-35 


0.90 


Ponceau.* 
Eosin.* 


Salicylic Acid. 
Benzoic Acid. 


3336 


30 


16 


1955 


0.9a 




Benzoic Acid. 


3476 


5 


10 


16.SJ 


140 


Ponceau." 


Benzoic Acid. 


3007 


as 


16 


19.33 


0.88 


Ponceau.* 


Benzoic Acid. 


3460 


8 
5 


13 
14 


13.18 
13.73 
ai.46 


1.60 


Coal-tar dye. 
Coal-lar dye. 
Eosin." 


Benzoic Acid. 
Salicylic Acid. 


333a 


10 


37 


6.03 


0.8S 


Tropeolin." 


Salicylic Acid. 


3473 


IS 


16 


17.6s 


I.IO 


Eosin." 


Salicylic Acid. 


3473 
3999 


s 


8 
(6 


8.IS 
33-34 


1.60 


Eosin & Pon- 
ceau." 
Ponceau.* 


Benzoic Acid, 
Salicylic Acid, 


awe 


10 


15 


IS-7S 


1.00 


Ponceau.* 


Benzoic Add 



* Coal-tar dye. See fool noie, p, 13.4. 
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Table XIV. — Catsup and Sauces containing Chemical 



Temate Catiup. 
i'Tbe Champion. The Champioi 

I Pre».Co.. Wheeling 

1 1 White Label, Schoenberg & Co. 

I .New Yorlc , 

J I New Process, J. E. Thompson 

) I The Gem, Mrs. Biadler 



H. 1. Palmer, aji Main St. 

Sffutirngtm.—S. J. Griffin, Main St. 



3990 

8993 



3003 
3005 

3006 

3001 
3317 
3315 
2933 

3934 
3312 
sgsB 

3937 
3313 

8973 
3971 

3319 



O'New England, The Berwicic Pres. 

I Co.. New York J 

I I" Now We Have It," Eagle Pres. 

' Co., New York ' Upson Bros 

Cedar Valley. Wooster Pres. Co., Sf. A/ommii.—G. C, Friedrich, 9 

Wooster, 1 Railroad Ave 

Ectipte Gigantic, M. J. Meyer, Newl 

York : F. D. Lawioa & Co., 3a Main St. 

Lion, Hudson Pres. Co.. New Yorki F. D. Lawlon & Co., sa Main St. 
Surprise, Crescent Pres. Co., Cam-j 

den, N.J F. D. Lawlon & Co., as Main St. 

New England, The Berwick Pies.l 

Co., New York I Model Grocery, 13 Main St 

Pride of the Farm !.S(»m/or./.— O.S.Brown, loMaln St. 

Gulden's Star Catsup 1 Kirk & Diioii, 38 Atlantic St... 

Eddy's, E. Priichatd, New York. ..I Now York Prov.Co..6i Atlaniic 



Club House. Rafferiy & Co., New Stamford Cash Market, t PaciEc 

1 York I St 

Crescent, Crescent Pres, Co., Cam., TVrfiBK*"!!. — Aug. Mablea, 38 E. 

I den. N.J I Main St 

Blue Bell, The John T. Doyle Co.,i;ffl/(i-*«rt..— Hamilton Cash Gro- 

I New Haven 1 eery, 47 E. Main Si 

Sunflower, Bay State Pres. Co..{ TheMammolhMaiket,iS5 Bank 

Boston -■. St 

Guilford, The John T. Doyle Co.,1 The Mammoth Market, 1J5 Bank 

New Hav 



Lutz & Schramm Co., Allegheny ..I 
Honey Dei 



Spencer & Plerpont Co., 36a E. 

Main St 

Simmons Co., 165 

"i6s 



Erie Pres. Co., Buffalo The Whit* 

Bank St 

Eagle Brand, Charles F.Loomis... I The White Simm 

Bank St. 

Bordeaux, Standard Packing Co.. The While Simmons Co.. 165 

Indianapolis Bank St 

Yale Club. The John T. Doyle Co.. WiV/wioK/ic,— Puriogtoo & Read. 

717 Main St 

Ponce Dressing. Caterer's Specially Willimaniic Cash Store. 17 

Co., New York I Union St 

Heinz, H.J. Heinz Co.. Pittsbuis..l(ft>u/fi^—Demlng& Phelps, Main 
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Preservatives and Coal-Tar Dyes — Continued. 







i 











1 


f 

i» 




4 

1 


1 


Dy.1. 


,.«,„-. 








JC 


* 






3996 


10 


IS 


18.34 


0.95 


Ponceau." 


Bentoic Acid. 


3944 


10 


13 


n.a6 


I.IO 


Ponceau.* 


Benzoic Acid. 


8969 




16 

9 


I3-9S 
10.59 


0.9S 


Ponceau.* 
Eosin.« 


Beniolc Acid. 
Benzoic Acid. 


3310 




16 


1S.19 


1.36 


Ponceau.* 


Benzoic Acid. 


SJII 




IS 


i4-»5 


i.aS 


Ponceau.* 


Benzoic Acid. 


8990 




13 


30.73 


1.0S 


Eoein.* 


Benzoic Acid. 


8993 
399* 


]l 


»7 
16 


9.88 
6.3S 


1.30 
1. 00 


Ponceau.* 
PoDceau.* 


Benzoic Acid. 
Benioic Acid. 


"995 




15 


IS.01 


i.ao 


Eo«ln.* 


Benzoic Acid. 


3991 
3003 
300s 




:i 


ai.79 
18.33 

6.4a 


i!3o 


Ponceau," 
Ponceau.* 

Eosin.* 


Benzoic Acid. 
Benzoic Acid. 
Salicylic Acid. 


3006 




10 


18.33 


I.IO 


Ponceau.* 


Benzoic Acid. 


30OI 




16 


43.64 


0.75 


Eosin.* 




3317 


10 


9 


11.39 


1.36 


Coal-tar dye. 


Benzoic Acid. 


3315 


10 


16 


IS-S6 


I.ao 




Benzoic Acid. 


3933 


S 


16 


14.1a 


O.BS 


Ponceau.* 


Salicylic Acid. 


3934 


8 


16 


17.06 


1.00 


Ponceau.* 




8313 


10 


10 


at -37 


1.30 


Eosin.* 


Benzoic Acid. 


8938 


>o 


16 


34.31 


I.ao 


Eosln.* 




3937 


15 


16 


33.68 


140 


Ponceau." 


Benzoic Acid. 


3313 


10 


14 


30.33 


1.18 


Eosin." 


Benzoic Acid. 


3973 


la 


9 


IB.6S 


3.10 


Eosin.* 


Salicylic Acid. 


3971 


40 


17 


31.09 


a.ao 


Eosin.* 


Benzoic Acid. 


3330 


15 


9 


19.98 


1.04 


Ponceau." 


Benzoic Acid. 


3319 


■ 


13 


13.81 


0.9a 


Ponceau.* 


Benzoic Acid. 



• Coat-lardye. See foot n 
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Table XIV. — Catsup and Sauces containing Chemical 




ChiU Sattct. 
No Label 

Sunny Side. The Tip Top Ketchup 

Co., Cinclnnai) 

Old Virginia, McMechea& Son Co. 

Wheeling , 

Flaccus Bros,, Wheeling 

Campbell's, J. Campbell Pres. Co. 

Camden 

Columbia, The Mullen, Blaclcledg' 

Co., Indianapolis 

High Grade, Treanor Bras. & Co. 

New York 

TourisI Brand, The Aveij Prea. Co. 

Detroit 

Appttiter Saint. 
Appetiiei Sauce Co.. Boston 

Grapt Ketchvp. 
HamniODd sport Prea. Co., N. V.,,. 



Hartford.— k\\K^ Bros.. 466 Main 

AVie /^iirti.— Frederick Bros., It 
Edwards St 

E, E, Hatl.aSg State St 

Johnson & Bros., 411 Slate St... 

J. V. Rattlesdorfer, 95 Greene 

St. 

Voelkcr Bros.. 133 Shelton Ave. 

Ni-ai London. — Schwaner's Grocery. 

ai Main St. , 

WiUi^^antU.—%^^ Main Si 

Nev> Britain.— \la\on Tradiog Co., 
Arch St 

New Haven.— E,. E. Nichols, 378 
State St, 



CRfiME DE MENTHE, CREME DE VIOLETTE, CR£ME 

DE ROSE AND OTHER CORDIALS. 

By a. L. Winton, A. W. Ogden and C. Langlev, 

The examination of bright-colored cordials has been under- 
taken, not because they are seriously adulterated — if indeed they 
may be regarded as adulterated at all — ^but because they illus- 
trate most strikingly the extreme to which the present mania 
for colored food may be carried. 

Creme de menthe is a cordial usually containing from 13 to 
30 per cent, of alcohol, from 10 to 40 per cent, of sugar, a 
certain amount of oil of peppermint and possibly other flavoring 
matter, and a vivid green dye or mixture of dyes. Uncolored 
creme de menthe has very little sale, and it is doubtless true 
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D Coal-Tar Dves — Continued. 



i 


1 


i 


1 
1 


1 


Dy=. 


,»„.,„, 








i 


* 






"465 


10 


8 


n.oa 


1.50 




Salicjiic Acid. 


3341 


■0 


9 


35-39 


I.flO 


Poaceau.* 




2347 
3345 


11 


16 
9 


34-83 


1:^ 


Ponceau." 
Ponceau.* 


Benzoic Acid. 
Benioic Acid. 


3343 


10 


II 


20.3S 


1.20 


Eosin." 


Benzoic Acid. 


8331 


'5 


9 


3371 


1.60 


Eosin.* 


Benzoic Acid. 


3967 


'5 


10 


13-43 


I.IO 


Tropeolin," 


Benzoic Acid. 


3970 


,0 


" 


37.36 


0.80 


Ponceau." 


Benzoic Acid. 


4478 


10 


8 


1047 


1.60 




Salicylic Acid. 


3343 


flO 


16 


30.67 


1.40 




SalicjlLcAcid. 



* Coal-tar dye. See foot note, p. 134. 

that the popularity of the green product is due quite as much to 
its color as to its flavor. 

Creme de violette and creme de rose (rose cordial) have 
about the same amount of alcohol and sugar as the preceding, 
but the former is flavored with a violet-like extract (probably 
orris) and colored with methyl violet or other coal-tar product, 
and the latter is flavored with rose and colored with various 
red dyes. 

Other cordials, such as creme de cacao and creme de celery, 
belong in the same class with those already described. 

Table XV gives analyses of twenty-nine brands of cordials 
found on sale in Connecticut. 

All but two of the mint cordials were colored with coal-tar 
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Table XV.— Analyses of CORmAls. 



I 



w>so 
aS4S 
2546 
»997 



1500 
3350 
agji 



ao43 



a947 

3498 



3948 
3964 
»549 
»«? 
3956 
3046 
?9W 



Crtmt dt Mcntht. 

Angelique Bougbatd & Rochelle 

Corapaenie Imperial 

Viclor Gautler et Cie 

Renaux Bernard Jean e( Cie, 

Liquet Superfine 

Ade CtaremouQl Co 

Brliard & Rogei 

Qualite Extra Superieure 

Dorval. PereA Fils 

Vicior Gaulle r ei Cie 

Bordeaux Cordial Co 

Crtmide ViaUt. 
Angelique Soughard & Rochelle 
Cniversal Cordial Co 

Moray Fretos et Cio 

The Regent Cordial Co 

"iciotGaotietetCie 

C<lmi di Rest. 
Victor Gaulier el Cie 

The Regeni Cordial Co 

Rtte Cordial. 

French Cordial Co 

Regina Margherita 

Crtmt di Ciuae. 

Mora; Frere* eiCie 

Victor Gaulier eiCie 

Crtmt dt Celtry. 
Moray Freres el Cie 

Crtmt dt Cafi. 
Moray Freres el Cie, ... 

Ratafia dt Mfrtt. 
Moray Freres et Cie 

Ratafia dt Ctristi. 
Moray Freres et Cie, 

Curatae. 
The Regent Cordial Co 

Abiynlhi. 



Briilgeperl.—Tmv Bros., 503 Main Si 

Ifart/ord.—P. Donaghue, 133 Slate St 

iVifnAii.— Chariey Aigo, 35 E, Main St. . 

JVrw Britain.— Luke Bowen. 430 Main St. 

tiTtw f/aven.—Thc M. J, Beck Co., 39a 

Grand Ave. 

Bronsoo& Plait, 356 Slate Si 

E. E. Hall, 381 State Si 

Donaio Vece, 849 Grand Ave 

Jacobson & Diamond, 7S4 Grand Ave 
A^oraitfA — 8. A. Herricic (drug store), Cor. 

Broadway and Main St 

J. R. McNamara, 17 Sheiuckei St.. 

Bridgiport.—DTeir Bros., 503 Main St . 

J^tw /favtn.—Th« M. J. Beck Co.. 800 

Grand Ave 

The M. J. Beck Co., 800 Grand Ave. __ 
Jacobson & Diaroond, 783 Grand Ave.. 

J\ftm Lattdon. — A. Leverone. 10 Golden St. 

Mvrwiik. — B, A. Herrick (drug store). Cor. 

Broadway and Main Si 

AVitf NavtH. — Jacobson & Diamond, 78 

Grand Ave 

IValeriury.—G. Lavoraty, 643 Bank Si. , 

Dantury.—Z. Panclrole, 78 White St, ... n 
Waltriury.—G. Lavoraly, 643 Bank Si. . 

f/iTB Lottdm. — A. Levetone. 10 Golden Si. 

Nerviieh. — B. A. Herrick (drug store), Cor 

Broadway and Main St , 

Ntvi London. — A. Leverone. 10 Golden Si 

m-w Havin.—1\c M. J. Beck Co., 3 
Grand Ave 

New LondoH. — Newark Wine and Liquet 
House, 70 Bank St. 

Newark Wine and Liquor House, 70 
Bank Si 

Bridgtfort.—R. F. Whiting, 61 Main St.. 
IVaffrSury.—G. Lavoraty. 643 Bank St.. 
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Ta^le XV. — Analyses of Cordials. 





1 


;^^ 


^ 


GlBCOK, 


f 

s 


D,.. 




1 

1 


I 


1. 


1 


1 


■048 

»S4| 

3546 


1.1346 

1-0771 
I.I3I6 
I.I 191 


39-*6 

30.58 

38.68 
37- "6 


i 

3«.S 

39-3 

present 

3S.6 


none 

preseot 
none 


19.49 
37.04 

19-34 
19.33 


MaUchlte green* and yellow 

dye 
Malachite green* 
Malachite green* 
Vegetable color 


39.3 
39-6 

48.8 
35.3 


1.4 
I3.S 


17 
30 


0^6 
0.0 


«997 
9349 
as SO 

asoo 
3350 


.9989 
I.U83 
1.0934 

1.1333 


11.90 

££ 

3!.»! 
36.90 


Hi 
31.6 

33.! 
36.9 


none 
000 e 


39.16 
1B.44 

35-07 

14.03 
19.61 


MaUchlte green* 
Malachite green* 
Malachitegreen'andyellon 

dye 
Coal -tar dyes 
Coal-tar dyes 


11.6 

36.0 

33-0 
34-^ 


-3,3 

-.3.0 

-ia8 


18 
19 

tS 


o!6 


a9Si 
"953 


l.ogsi 
1,103a 


aS.ia 

,H2 


S 


z: 


1370 
a6.oi 


Coal.iar dyes 
Vegeuble color 


S 


-9-6 


17 


o!8 


aa»9 


I.I 104 


3S-70 


3S-7 


none 


ir.46 




36.0 


13.3 


i3 


ox> 


»43 
2463 

3961 


1.1343 
I-I3S5 

1. 1374 
1.1.6s 


3776 
3«.36 


37-6 
3S.6 
piescDi 
presenl 


present 
present 


16^63 
33,56 
14.17 


Methyl violet* 
Methyl violet* 
Methyl violet* 
Methyl violet* 


r 


-13.0 

-13.0 

4-0 

4-4 


•9 

17 

iB 


0.0 

14.0 
13.3 


•9*7 


1-1344 


39!M 


38-8 




1740 


Bordeaux* 


S9.6 


-13.0 


17 


0.0 


3? 


i-u8s 
1.0313 


40.51 
iS.ao 


piesenl 
19.0 


present 


17.06 
35.99 


Magenta* 


49.3 
19.6 


-tl 


18 


18.0 


S5S 


1.1381 

I-I43S 


4046 
38.93 


39-3 
38,8 


none 


33-37 
13.60 


Ponceau* 
Cochineal 


39-6 
39.6 


-13,8 

-13.0 


17 


ao 


■5" 


I.109S 


35.14 


30.3 


nc» 


19-74 




39.6 


-n.o 


19 


0.0 


«91« 


I -MS? 


37.95 


3S-9 


eone 


ia43 




36.0 


-13.4 


18 


0.8 


»Al 


1..189 


38.00 


364 


""" 


19.61 




34.0 


-114 


19 


0.0 


«S49 


i.ia6o 


37-14 


33-3 


■one 


17-74 




33.8 


-13.0 


18 


0.0 


aM7 


1.1114 


39.14 






8.31 


Tropeolin* and other colors 


4-0 


-4.8 


19 


3.6 


■»» 


1.0360 


31,60 






13.64 




1.0 


1.6 


.6 


3.6 


«M6 


1.1373 


39.93 


38.8 


"-" 


33.81 


Tropeolin* 


38.6 


-14,1 


16 


0.0 


•SJI 


93.60 


0.38 


none 


□one 


46.15 


Vegetable 


0.0 


0.0 


20 


0,0 



* Coal-ur dye. See foot n 
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dyes — usually malachite green or a closely allied color mixed 
with a yellow dye. The two brands which were free from coal-^ 
tar dyes contained what appeared to be vegetable colors, prob- 
ably chlorophyl or leaf-green. 

The five samples of creme de violette, with one exception, 
were colored with methyl violet, a dye commonly used in violet 
ink. 

Of the samples of creme de rose and rose cordials, two con- 
tained a Bordeaux red or a related dye, one fuchsine (magenta)^ 
one a ponceau, and one cochineal. 

In two of the miscellaneous cordials, a coal-tar orange color 
(tropeolin) was detected. 

The solid matter in all of the samples of creme de menthe and 
most of the other cordials consisted largely, if not entirely, of 
cane sugar, but in two of creme de violette and one of creme 
de rose it was in part glucose. 

The range in composition of the samples is as follows: 



Crfiine de mepthe 

Ct6me de violelte 

Ctgmc de rose (rose cotdUl)... 

CrSme de cacao 

■'Cieme de celery" 

RaiaGa de cerises 

Curacao 

Absynthe 



".9-39-s 


11.1-38.6 


13.7-39.8 


3S.7-39' 


35-6-37-6 


14.3-33.6 


18 2-40.5 


190-39.3 


13.6-36.0- 


35.1-38.0 


30.3-35.9 


104-19,7 


38. 


a6.A 


19.6 


39.1-33.6 




8.3-13.6- 



Methods of Analysis. 

Specific Gravity is determined by the Westphal balance, at 15.5' C. 

Tot<^ Solids and Sugars. See page laS. 

Alcohol. Dilute 25 grams of the liquid to 150 cc. and distill into a 
100 cc. pycnoraeter. Cool to 15.5° C, make up to the mark with water 
of the same temperature, and weigh. Ascertain the percentage of 
alcohol from an alcohol table, multiply this by the weight of the dis- 
tillate, and -from the weight of alcohol thus obtained calculate the 
percentage. 

Detection of Dyes. See pages 134, 133 and 134. 
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VANILLA EXTRACT. 
By A. L. WiNTON AND M. Silverman. 

The Vanilla Bean is the fruit of a vine belonging to the orchid 
family, a native of Mexico, but now cultivated in South 
America, Reunion, Mauritius, Java, Tahiti and other tropical 
countries. The term "bean" is a misnomer, as the plant is not 
a legume and neither the fruit nor the seeds resemble beans. 
The elongated fruit pods are from five to eight inches long and 
of the size of a small lead pencil. They are black, glossy and 
somewhat wrinkled on the surface, and contain thousands of 
exceedingly minute black seeds. 

The grades of vanilla beans sold in the United States are 
the Mexican (whole, $6.75 to $11.00; cut, $5.75 to $6.25 per 
pound), the South American {$5 to $7), the Bourbon ($3 to 
$6.75), and the Tahiti ($145 to $1.50).* This range in price 
irom $145 to $11.00 per pound is due to the great ditference in 
the delicacy, not the amount, of flavor in the beans from diflfer- 
ent localities. 

Vanillin, the chief flavoring principle of the vanilla bean, is 
a white crystalline substance, of which the beans of ccHnmerce 
contain from 1.5 to 2.5 per cent. Vanillin identical in chemical 
composition with that from the beans is now prepared by a 
chemical process from oil of cloves and is quoted at from 70 
cents to $1,00 per ounce. This artificial vanillin is extensively 
used in extracts in place of the beans. 

The Tonka Bean is the seed of a large tree grown in Guiana, 
Venezuela, Brazil and other parts of tropical America. As the 
tree belongs to the legume family, the seeds are well named 
"beans." They are dark-colored, almond-shaped, more or less 
wrinkled on the surface and from one to one and a half inches 
long. The flavor somewhat resembles vanilla, but is much 
ranker. Angostura tonka beans are quoted at frcwn 75 to 85 
cents ; Surinam, at 52 to 55 cents, and Para, at 30 to 35 cents 
per pound,* 

Coumariti, the flavoring principle of the tonka bean, a white 
crystalline substance, is, like vanillin, prepared by artificial 
means, and sells at 30 to 35 cents per ounce. 



•These prices were quoted Dec 2, 1901. 
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Vanilla Extract or Tittclure of the United States Pharma- 
copoeia is prepared as follows:* 

" Vaoilla, cut iato small pieces and bruised loogtams. 

Sugar, Id coarse povrder 300 " 

Alcohol j 

Water 

to make looo" 

Mix alcohol and water in the proportion of 650 cc. of alcohol to 
350CC, of water. Macerate the vanilla in 500CC. of this mixture for 
twelve hours, then drain off the liquid, and set it aside. Transfer the 
vanilla to a mortar, beat it with the sugar into a uniform powder, then 
pack it in 3 percolator, and pour upon it the reserved liquid. When 
this has disappeared from the surface, gradually pour on menstruum, and 
continue the percolation, until 1000 cc. of tincture are obtained." 

The liquid thus pr^>ared is of a deep brown, almost bUck, 
color, and has a delightful perfume and flavor. The cost at 
wholesale of the alcohol in a quart of extract is about 30 cents, 
of the sugar about 2 cents, and of the vanilla beans from 30 
cents to $2.30, according to the grade used, making the total 
cost per quart from about 62 cents to $2.62. In an extract 
made from the cheapest beans, the cost of the alcohol and sugar 
would slightly exceed that of the beans, but in one made from 
the best beans it would be less than one-eighth as much. 

Six extracts were made in the Station laboratory, from differ- 
ent grades of beans, after the U. S. Pharmacopceia formula. 
The percolation extended through about 60 hours and was 
stopped when the percolate measured about 950 cc, the 50 cc. 
necessary to complete the volume being obtained by squeezing 
the residue in a cloth. The analyses of five of these extracts 
follows : 

Analyses of Vanilla Extracts U. S. P., made ih the Station 
Laboratory. 

SuUoD SpcdGc Vinil- Alcohol Total Cino other iKu 

No. CndfofBun. (rintjF. lin. bynlilit. reiidiie. tiigmi. cwatiattT. 

% i i i i 

4563 Mexican (whole) >'Oi59 0.115 37'Q6 a3.6o ig.go a. 70 

4561 Mexican (c-jl) i/>i46 0.06; 39.91 ^3.10 19.30 3.90 

4504 South American (whole) 1^)109 a.ais 3B.5B 33.00 19.00 3.00 

4505 Bourbon (whole) 1.0166 0.138 38.31 13.13 3040 3,73 

4506 Tahiti (whole) 1.0104 o.ioS 38.B4 31.75 lo.oo 1.75 

*U. S. Pharmacopoeia 1890, p. 432. 
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Frran these analyses it may be seen that the percentage of 
vanillin varies from 0.065 to 0.215 P^r '^c"*- *"<! t*!** there is no 
relation between this percentage and the quality of the bean 
used. None of the extracts contained the slightest trace of 



The exhausted residues after preparing these extracts were 
treated a second time with 60 per cent, alcohol, and in these 
second extracts search was made for vanillin, but in no case was 
an appreciable amount obtained, showing that the first extrac- 
tion, so far as vanillin was concerned, was complete. 

An extract of tonka beans prepared in the laboratory in the 
same manner as the vanilla extracts, substituting, however, 
tonka beans for vanilla beans, contained 0.21 per cent of cou- 
marin, but no trace of vanillin. 

Genuine Vanilla Extracts are made from vanilla beans by 
many reputable manufacturers. The amount of sugar and 
alcohol in these extracts is not always the same as in the U. S. 
P. tincture, and in some a certain amount of glycerine or 
glucose is present, but these differences are unimportant so 
long as the extract was prepared from the proper amount of 
good quality beans. 

It is stated by Hess* that in cheap extracts containing as 
little as 20 per cent, of alcohol, potassium bicarbonate is some- 
times used to aid in gelling the resin, gum, etc., into solution. 
By this treatment, the color is deepened materially and the 
flavor is impaired. 

Imitation Vanilla Extracts, because of their cheapness, are 
now sold in many groceries and drug stores. Occasionally the 
word "ccKHpound" or a statement of their composition appears 
on the label, but, as a rule, there is nothing to distinguish them 
from real vanilla extract, Sc«ne of these preparations contain 
a certain amount of the real extract, but most of them do not. 

Perhaps the least objectionable of these artificial extracts are 
those prepared from three parts of vanilla beans and one part 
of tonka beans. This is actually preferred by some consumers 
to the genuine extract, just as a mixture of coffee and chicory is 
preferred by some to real coffee. But this preference of the few 
is no reason why the imitation should be sold under a misleading 

•Jour. Am. Chan. Soc ai, 720. 
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name, but on the contrary is a strong argfument why it should 
bear an honest label and be sold at an honest price. 

Most of the imitation extracts, however, contain no extract 
of vanilla bean whatever, but are preparations of artificial 
vanillin, artificial coumarin, tonka beans or a mixture of two 
or more of these materials, colored with caramel. 

The cost of the artificial vanillin required to make a quart 
of an extract approximately the same in strength as that pre- 
pared according to the U. S. Pharmacopoeia from the beans is 
but five or six cents, and the total cost of the mixture but 37 
or 38 cents, whereas a genuine extract, as we have seen, costs 
from 62 cents to $2.62. By using weaker alcohol, as is cus- 
tomary, the cost may be still further reduced. It might seem 
that an artificial extract of this kind would be equal to the 
genuine, as the vanillin, the chief ingredient of both, is identical, 
but the genuine extract, as a matter of fact, has a much more 
delicate flavor, due to the presence of minute quantities of 
flavoring substances other than vanillin, and readily commands 
a higher price. Vanillin, wintergreen oil and indigo are now 
made cheaply in the laboratory, but preparations made from 
these artificial products are not considered as good as those made 
from the natural products. 



Examination of Vanilla Extracts Sold in Connecticut. 

Sixty-two samples, representing as many distinct brands, 
have been examined. The results are given in detail in Tables 
XVI and XVII; a summary of the results in the following 

statement : 



Not fouod adulterated 
Adulleiated with 

Otherwise adulterated... 4 

Labeled " compound " 6 

Total 6a 

Extracts not found Adulterated. Of the 62 samples examined, 

15 appeared to be genuine extracts of the vanilla bean, free 
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VANILLA EXTRACT. I5J 

from other Savoring^ and coloring substances. Most of these, 
however, contained less alcohol (20.50 to 40.00 per cent.) and 
cane sugar (0.90 to 0.200 per cent.) than extracts made strictly 
according to the pharmacopoeia, and some contained glycerine 
(1.03 to 10.76 per cent.) or glucose, but these differences bear 
little or no relation to the value of the extract. The amount 
of vanillin ranged from 0.06 to 0.24 per cent. 

Adulterated Extracts. The most important point brought 
out by the analyses is the presence of coumarin, ranging in 
amount from 0.02 to 0.23 per cent, in 37 of the 41 adulterated 
extracts. Whether this coumarin was added as tonka bean 
extract or artificial coumarin cannot usually be determined by 
analysis, but in either case it must be regarded as an adulterant, 
in extracts not labeled "compound." The amount of vanillin 
ranged from 0.01 to 0.68 per cent. 

Whenever the amount of vanillin present is greater than 0.25 
per cent., which is the maximum amount usually present in an 
extract made from vaniJIa bean, the extract almost invariably 
contains artificial vanillin. More decisive evidence is, however, 
obtained by special tests depending on the presence of gums, 
resins, etc., in extracts made from the vanilla bean, and their 
absence in artificial extracts. Many of the adulterated extracts, 
according to these tests, unquestionably contained artificial 
vanillin ; in others, however, containing but a small percentage 
of vanillin, the presence of the artiHcial vanillin was doubtful. 
Four samples (Nos. 4056, 4085, 3880 and 4008) contained no 
coumarin, but were found by special tests to be artificially 
colored and below standard. . 

The amount of cane sugar in the samples ranged from 0.47 
to 31.88 per cent, and of alcohol from 4.09 to 41.42 per cent. 
Glucose was present in appreciable amount in one sample, invert 
sugar (possibly formed from cane sugar during the process of 
manufacture) in 5 samples and glycerine in 5 samples. 

Nearly all the adulterated and compound extracts were arti- 
ficially colored, the coloring matter being, in nearly if not every 
instance, caramel. This, of itself, is an indication that the 
extracts were imitations, as genuine vanilla extract is of such a 
dark color that addition of caramel would be useless. 
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Table XVI. — Vanilla Extract 




4193 
41S0 
4' 74 

4132 
4137 
4054 
405a 
40s 5 

408J 
43B0 
4018 
43Z3 
J 317 
4039 



Mrs. Bradford's. CUremont, N. H... 

Double Sirengib, Daobur; Grocecf 
Co 

Williams'. Williams & Carleioa Co., 
Hartford, Conn 

Gold Seal Brand, Hills & Co., Han- 
ford, Conn. 

Union Club, Lincolo, Seytoi & Co., 
Hartford, Conn 

Worth's, Worth Eilract Co., New 
York 

Thompson's Triple Extract, t, E. 
Thompson, New York 

Globe Extract. Globe Extract Co.. 

Dr. Price's, Price Extract Co., New 

York 

Burnett's, Joseph Burnett Co., Bos- 
Baker's. Baker Extract Co., Spring- 
field, Mass 

Princess, Bennett, Sloan & Co., New 

York - 

DoetBChmann's. Deotschmann Mfg. 

Co., Now York 

Sage's No. I, Sage's Laboratory. 

Torringloii, Conn 

Foss's, Schlotlerbeck & Foss Co., 
Portland. Me 



Briifal. — C. A. Lane, 17 No. Main 
St 

Danbury. — Danbur; Grocery Co., 
Main St 

Ives Andrews Co., 249 Main St. 
fforf/afrf.— Hills ft Co., 37s Asy- 

Otto Ludwig, aaj Main St 

MiddUtewH.—G. E. Burr. 136 Main 
Si 

J. B. Patterson, 110 Main St.,. 

W. K. Spencer, 98 Main St 

N eta Britain. — Sovereign Trading 
Co., aSs Main St 

W. W. Walker, 338 Main St. .. 
New Haven.— %. S. Adams. State 

and Court Sts 

Narviich. — H. D. Avery, 196 

Franklin St 

TorringUn. — Austin Beck with, 

Main Si 

Torrington Co-op. Store, 13s 

Main St 

WiUimaHtic.—C. R. Hibbard. 

North Si 



Compound Extracts. These were artificial extracts of the 
same general composition as the adulterated extracts, but being 
labeled "compound" were legitimate articles of commerce. 

It may be noted in passing that the cost per ounce of the pure 
extracts was on the average 10.6 cents, of the adulterated 
extracts 9.2 cents. 

Methods of Analysis. 

Totid Residue. Dry 5 grams of the extract with sand, as described on 

pa^e 128, continuing the heating until the loss sustained in one hour is 

less than 2 milligrams. Absolutely constant results cannot be secured 

s containing glycerine. 



;ti by Google 



VANILLA EXTRACT. 

NOT FOUND Adulterated. 
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411)3 


30 


a.i 


0.08 


0.00 


40.00 


31 8j 


10.36 


8.87 


9.61 


4180 


15 


1.9 


0.09 


0.00 


ao.90 


16.73 


15-44 




I.3S 


4174 


40 


4a 


o.aa 


0.00 


ao.so 


15-66 


9.90 


1.03 


4-73 


413a 


60 


4-1 


018 


0.00 


a? 51 


13.53 


a90 


10.76 


1.86 


4>37 


as 


a.i 


0.1s 


0.00 


91.27 


'6.43t 


4-54 


4-54 


7.3s 


40S4 


as 


1.9 


0.06 


0.00 


2a.49 


7.68 


S-I4 




a.74 


4052 


45 


3.8 


o.aa 


0.00 


33.79 


22.66 


30.00 





3.66 


40SS 


as 


a.i 


0.34 


0.00 


34.61 


9.32 


6.96 




3.36 


408a 


45 


3.8 


0.10 


0.00 


33.79 


13.63 


11.50 




2.13 


4083 


so 


a-3 


oiS 


D.0O 


3S-13 


7.83 


6.14 




1.68 


42 go 




a.o 


0.17 


OM 


3S.86 


17.84! 


3-73 


8.35 


S-71 


4018 




1.9 


0.09 


0.00 


34-44 


30 44 


16.34 




4-10 


4323 




4-a 


ai3 


0,00 


3365 


11.90 


8.84 




3.06 


4«7 




2.3 


ai8 


0.00 


35-31 


5-47 


4.04 




143 


4039 




a.o 


0,15 


0.00 


33.16 


19.(6 


6,94 


8.00 


4.33 






ludes 


Ijcerin 


=. 




t CODU 


ns glue 


se. 





Sugar. Polarize as described on page 128. 

Glyceriite. Determine glycerine in 5 grams as directed for sweet 

yanillin and Coiimarin. Hess and Prescott Method, i modified. 

Dealcoholize 23 grams of the extract in an evaporating dish upon a 
water bath, at a temperature of about 80° C. ; adding water from lime to 
time to retain the original volume. After removal of the alcohol, add 
normal lead acetate solution, drop by drop, until no more precipitate 
forms. Stir with a glass rod to facilitate flocciJation of the precipitate. 
filter through a moistened filter, and wash three times with a few cuUc 

j. Revised Edition, page 63. 
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Table XVII. — Adulterated and Compound Vanilla Extracts. 




Adulltraled Extract!. 

4152 Walsh Bros., Ansonii, Coon.. 

3931 Harrison's, Gleas Falls, N. Y, 

3917 Si. John's, New York 

3919 Cbas. Peek & Co., Hartford, Coon. 
4179 Jackr--'- "--■-"' "—"-■- 



4177 
4140 



Soverelfcn, Union Pacific Tea Co. 

New York 

M. Cuir)- Co., Hartford, Conn. 



413s 

4073 



4053 
4056 
4088 



a Standard, New York . 



Robertson's, Hartford, Conn 

Perfect, Dow & Hatch, Hartford, 

Samuel Stuart & Co., Hartford, Conn, 

Stone's, Boston 

McMonaale & Rogers. Middlelown, 

NY 

Elite, Grant's Tea store. Meriden. 

D. John'so'n & Co" Middieto'wnrConn" 
N. E. Tea Co., Middletown, Conn. „ 
" E. Murphy, New Britain, Conn.... 



40SS Anchor Brand, M 

39'4 

38SI 



, Read A Gar- 



Double Extract, West Rock Chec 

Co., Weslville, Conn 

Frederick Bros., New Haven ... 



Victor Mfg. Co., Hartford. Cono. 

Doyle's. New Haven 

3880 Gold Medal, Mfr. for F. J. Markle. 

New Haven - 

391a French's, Rochester. N. Y 

3853 D. M. Welch & Son, New Haven 

4006 Nichols& Harris. New London, Coon. 



Snyder's. W. Broadway, New York 
Lanman's, Chas. M. Taylor, New 

London. Conn. - 

3960 C. L. Glover. Norwalk, Conn 
3959iForesi City, Forest City Extract Co., 

! Portland, Me 

4ot6,Rallion's, Norwich, Cono 

403j' Franklin. Franklin Mfg. Co. 

York 

3974! f leur de Lis, Rivaud Fruit Co., New 
I York 



Ansenitt. — Walsh Bros,. 346 Main St... 
Bridgrfm-1,—1. Dundon,4ioE. Main St. 

Richards & Schmidt. ao6s Main St. . 

W. L. Wolfram. 1001 E. Main St. _ , 

Daniury.—vr. W. Edwards, 147 Main 

St 

Union Pacific Tea Co., J53 Main St. 

Hartford.— Cady & Lombard, 165 

Albany Ave 

Cowles k Howard, 156 Windsor Ave. 

Dow ft Hatch, a Church St 

Public Market Co., 611 Main St 

W. J. Tolhurst, Maple Ave 

MtHdtn.—^. E. Bnshnell, 75 W. Main 

St 

Grant's Tea Store, Main and State 

Sts. 

^(<]Uj>/on»).—C. Allison, 31 Main St... 

N. E. Tea Co., 445 Main Sl 

AVw Britain. — J.E. Murphy, ir Frank- 
lin Square 

Chas. Nothlngale ft Son, 363 Arcb Sl. 
yew Hanm.—S. S. Adams, Stale and 

Court Sts __ 

Frederick Bros., Edward and Nash 

Sis 

H. Hahn, 1337 Chapel St 

Thos. Kilbride. 354 Wallace St 

F. I. Markle, los Broadway 

E,E. Nichols, 380 Stale Sl 

D. M. Welch ft Son, 33 Congress Ave. 
f/cai Lcttden. — Keefe & Davis, 137 

Bank St 

John RoUo, 70 Main St 

C. M.Taylor. 337 State St 

NermUk.—C. L. Glover, 35 Wall St, ,. 

Reardonft Lyons, 19 Main St 

Noruiiik. — H. D. Rallion, 45 Broadway 

J. A. Stoddard, 94 Franklin St 

So. Norwalk.— Q. E. Friedricb, Railroad 
Ave. 
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Table XVII. — Adulterated and Compound Vanilla Extracts. 
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f 


t 


t 


% \ 


41 s» 
39« 

3919 


to 

5 

30 


a-5 


0,68 
0.0s 


0.15 
0.03 
0.06 

0.03 


17-33 

31.03 


14.00 
7.14 

9.s»i 
19.33 


10.64 
6.80 

16.60 


3.43 

146 


a94 

0.34 
7-16 
3.73 


Artificial 


4<79 


10 


1.0 


0.03 


0.10 


14.15 


14.34! 


0.75 




13-59 




4177 


«. 


'•9 


0.03 


0.05 


30.63 


15-89 


11.84 




4.0s 


Artificial 


4I40' 
4t39 


as 


1.8 


0.14 


0.04 

ox>8 


06,34 
6.34 


SI.70 

0.86 


18.66 
047 




3.04 1 Artificial 
0.39 1 Atlificial 


4 141 
4135 
4136 


45 


3.1 
1.5 

3.9 


CIS 

0.37 
0.14 


0,04 
004 
ox>3 


5-38 
33.09 


15.15 

18.44 

.g.Bot 


.3,38 

1553 

6.74 


3-09 


3.87 
3.93 

9-97 


Atlificial 
Artificial 


4078! 


4S 


4.0 


0.14 


005 


41.4a 


13.94 


0.60 


9-74 


3-60 




4081; 


3a 
30 


3:^ 
1.9 


0.13 
0.34 
CM>7 


0.0S 
0.18 


iS-46 
11.91 

31.71 


I4-3S 


13.36 

lO.gj 


a.« 


10.64 
3-70 
3.iS 


Artificial 
Atiificial 


40SS 


»5 


3.0 


0.35 


ox)7 


33.79 


13-05 


1048 




3-57 


Artificial 


^s| 


10 


1.6 


007 


0.00 


ii.as 


7.33 


5.54 




1.68 


Artificial 


3914 


4S 


7-7 


0.37 


0.08 


■4-55 


S-45 


,0. 




1-37 


Ariificiat 


38511 
3877 
37asi 


lo 


w 


0.15 
0.13 
0.44 


o!o6 


4-09 
4.63 
10.73 


13-86 
I4.75t 
a6.S4 


13.80 

7,70 




1.06 

7-03 
5-54 


Artificial 
Artificial 


3880 


15 
35 


1-3 
"■3 
3-9 


0.33 
0.06 
0.18 


0.04 

0.03 


5-38 


4.03 

7.3" 
9-51 


3.86 
7,38 
S.16 




1.16 

1-35 


Artificial 

Artificial 


4008 

3S9« 


35 


3.9 


0.05 


0.03 


35.37 
6.34 


3154 

7.04 


3.58 




v:. 


Artificial 
Artificial 


4001 


35 


':o 


0.40 
0.66 


o:« 


13.59 

a8-97 


;?;?^* 


4,98 
15.30 




14.03 

i.sa 


Artificial 
Artificial 


ss 


45 


1.6 
3.8 


0.06 
0.45 


0.33 

0.07 


J8.14 


3P.i6t 
1754 


ii,q6 
14.00 




23.30 
3.54 


Artificial 


4«M4 


10 


1-4 


0,03 


0.06 


15.46 


1317 


8.88 




4.39 


Artificial 


3974 


10 


1.6 


0.03 


ao3 


14.38 


8.SS 


6.Sz 




3.06 


Artificial 



* Includes gljcerine. f Contains glucose. { Conuins invert sugar. 
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Table XVII. — Adulterated and Compound Vanilla Extracts. 
— Continued. 



l_ 

397a 
39SO 
3951 

4196 
4356 
4043 

404a 
4040 



Fieur de Li», Rlvaud Fruil Co., New 
York 

Crown Brand, W. A. Legg'tt & Co., 

New York 

runswick, Brunsirick Mfg, Co., 
New York 

Choice No. a. Sage's Labors lory, Tot- 
ringloo. Conn 

Brown's A No. I, Brown & Co., New 

Haven 

lew York & China Tea Co., Water- 
bur7, Conn 

Delmonlco, Taicolt, Friabie & Co- 
Hartford. Conn 

Crawford's. W. W, Crawford, Stafford 
Springs. Conn. 

Ctlnion, Hartford, Conn.... 



Comfeiind Extracts. 
Sovereign, Union Pacific Tea Co., 

New York 

9 Trumbull & Co., Hanfoid. Conn. 
8C. N. Searle, New Haven 



3886 
3908 



Hart's 

Water White, T. Meicalf Co., Boston 
Our Standard, King & Gaj, Winsied, 



Slamfi>rd.~Q. S. Brown, 10 Park Row 

W. W. Waterbury, 107 Main Si 

~om«F/o«.— Wm. Muicnnrr, 16 So. 
Main St 



WittimaHHc.—'S . P. Casey. Jackson S 



Ansonia. — Union Pacific Tea Co., 304 

Main St 

Meriden—C. N. Dullon, 17 Colony St, 
New Haven. — E. L. Dulcher. 99 Grand 

Mrs. G, F. Gerner, State and Clatlt 



Sis. . 



E.E. Hall. 381 State St 

fTiB jft^.— King & Gay, 683 Main 



Si., 



centimeters of hot water. Cool the filtrate and extract with ether by 
shaking out in a separatory funnel. Use 15 to ao cc of ether at each 
separation, repeating the process three or four times, or until a few drops 
of the ether, evaporated upon a watch-glass, leave no residue. Place 
the combined ether extracts containing all of the vanillin and couinarin 
in a clean separatory funnel, and shake out four or five times with two 
per cent, ammonia, using 10 cc. for the first shaking, and sec. for each 
subsequent shaking. 

Sec aside the combined ammoniacal solutions for the determination of 
vanillin. 

Wash the ether solution into a weighed dish, and allow the ether to 
evaporate at the room temperature. Dry in a desiccator and weigh. 
Usually the dried residue is pure coumarin. Treat the residue with 5 to 
10 cc. of cold petroleum ether, boiling between 30 and 40° C and decant 
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-Adulterated and Compound Vanilla Extracts 
— Continued. 



397" 


» 
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0.01 


0.09 


9.68 


13-44 


11.14 




1.30 


AniBdt] 


3950 


» 


1.9 


aa4 


0.15 


11.66 


»773 


17-00 




0.73 


Aitificial 


3951 


lO 


1.3 


0.18 


0.03 


11.13 


9-48 


9.00 




0.48 


AniGcial 


4191 


10 


9.1 


0.06 


0.03 


16.66 


4.00 








Attificiil 


4196 


30 


a.a 


043 


0^ 


9S7 


36.94 


30.S3 




641 


Artificial 


4356 


13 


1.6 


0.3I 


0.08 


10.97 


10.91 


8.13 




3-79 


Artificial 


4043 


n 


a.1 


0.06 


0.0s 


30.17 


13.99 


8.76 




4-93 




4043 
4040 


35 

»5 


l:S 


0.06 


0.0s 


■3.36 
1S.06 


£1? 


31.88 

1941 




3.63 
5-44 




4>Si 
4079 


10 


S 


0.03 
o-as 


(M)6 


10.50 
9.81 


I5S3 
31.66 


11.34 

17.63 




4.39 
4-04 


Artificial 
Artificial 


37'8 


'5 


3-5 


0.16 


0.13 


16.13 


7.04 


a.40 




4.64 




^ 


'A 


4-1 


o.ooS 
0.31 


0.03 


10.07 
15.07 


30.74 
19.30 


'IS. 


V.66 


3.14 
5.04 




4331 


'5 


1.7 


a.33 


aog 


17.85 


19.38 


1646 




3.Q3 


Artificial 



* Includes glycetioe. 

off the dear liquid into a beaker. Repeat the extraction with petrolenm 
ether until a drop, evaporated on a watch-glass, leaves no residue. Dry 
the dish for a few moments in a water oven, cool and weigh. Subtract 
the weight of the dish and the residue (if any) from the weight previ- 
ously obtained after evaporation with ether, thus obtaining the weight 
of pure coumarin. Allow the petroleum ether to evaporate at the romi 
temperature, and dry, if necessary, in a desiccator. The residue should 
be crystalline and have a melting point of 67° C. This, with the charac- 
teristic odor of coumarin, is sufficient for its identification. 

Slightly addulate the ammoniacal solution reserved for vanillin with 

10 per cent, hydrochloric acid. Cool and shake out in a separatory 

funnel with four portions of ether as described for ether extraction. 

Evaporate the ether at room temperature in a weighed platinum dish, 

II 



;ti by Google 



r60 CONNECTICUT EXPERIUENT STATION REPORT, igOI. 

dry over sulphuric add, and weigh. Treat the residue with boiling 
ligroin (botlins point, 80 to 85° C), decanting into a dry beaker. 
Repeat the treatment until all vanillin is removed. Dry the dish with 
residue (if any) for a few moments at 100° C and weigh. Subtract the 
weight from the weight previously obtained after evaporating the ether. 
The difference is the weight of vanillin. Evaporate the ligrom at room 
temperature and dry in a desiccator. The residue should be crystalline^ 
have a melting point of 80 to 81° C. and have the characteristic odor and 
crystalline form of vanillin. 

The method above described differs from the original method in 
several details : 

First. 2 per cent, instead of 10 per cent, ammonia is used, and conse- 
quently a less concentrated ammonium chloride solution is obtained 
after neutralizing with hydrochloric acid, thus reducing the chance of 
carrying this salt into the extract. 

Second. A somewhat greater bulk of ammonia is used, to diminish the 
error due to possible mechanical loss during shaking. 

Third. The vanillin and coumarin are weighed after evaporation of 
the ether solutions, whereas in the original process they are not weighed 
until the? have been redissolved in petroleum ether and again evaporated. 
This procedure not only materially shortens the process, but avoids the 
errors due to crawling of the solutions while redissolving and re-evapo- 
lating. Any matter insoluble in the petroleum solvent is afterwards 
weighed with the dish and a correction introduced, but if reasonable 
care is exercised in the separation, this residue is insignificanL The 
evaporation of the petroleum extract is, however, necessary if melting 
points are to be determined, but this evaporation can go on at leisure 
after obtaining the quantitative results. 

Hess and Prescott,* as a test of their process, determined vanillin and 
coumarin in two 25 gram portions of vanilla extract U, S. P., to each 
of which had been added 0.5 gram of pure coumarin. The following are 
their results: 

Vanillin (I) 0.3081, (II) 0.2997 gram.t 
Coumarin (I) 0,4910, (11) 0.4&I0 gram. ■ 
These figures illustrate the accuracy of the process for determination of 
coumarin, but throw no light on its value for determination of vanillin, 
as the amount present was unknown. 

As a further test of the Hess and Prescott method, the writers have 
made determinations in 25 gram portions of a solution containing the 
same amount of sugar and alcohol as vanilla extract U. S. P., to which 
weighed quantities of pure vanillin and coumarin had been added, pro- 
ceeding as follows: 

Method A. The original Hess and Prescott method, using ether in 
s and 10 per cent, ammonia for separation of vanillin and 



*Loc. cit. p. 259. 

tOwing probably to a tjrpographical error, these amounts a 
ten times what are usually present. 
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Method B. Same as A, except that chloroform was substituted in all 
cases for ether. 

Method C. Same as A, except that chloroform was used in the extrac- 
tion of vanillin from the ammonia extract. 

Method D. The modified method used by the writers, as already 
described. 

In each case the separated vanillin and coumarin was weighed after 
the ev^»oration of the ether or cliloroform, and only in a few instances 
was it reneighed after dissolving in the petroleum solvent and re- 
evaporating. The results follow: 



s Modifications op Hsss and Prkscott's 

M MlXTUKSS CONTAINING KNOWN QUANTrTIBS 

OP Vanillin and Couuarin. 





VAHIttW. 


Cdummm. 


Hahod. 




'■l^lUi'SU'' 


F«iDd liter ») 




FcdfT... 


Found *tt<r Id 
















Gnm. 




Gnm. 




A 








0.0170 


0/>lG3 


0.0165 


B 


.0695 


.07*3 


ioTOS 


■0975 


.0903 




C 


■0495 


.0490 










C 


.0380 


, .oa6i 










C 


.0610 


/)630 


■0575 


.0855 


.0751 


.0740 


C 


.0130 


■oi|6 


.0130 


.0170 


.0160 


.0163 


C 


.0390 












c 


,il49S 


■0455 










D 


x6a; 


/)636 


.0610 


■087s 


.0800 


.O7S6 


D 


.0635 


.0630 




.0875 


.0796 




D 


.o6js 


.0631 


.0585 


.0875 


.0803 


■079s 


D 


.o6as 


.0603 




.0135 


.0135 




D 


.0635 


.0630 




.oiaj 


.0134 




D 


.0635 


.06. s 




.0135 


.0133 





From these figures it is evident that the process, both as originally 
described and as abbreviated by the writers, gives remarkably accurate 
results for vanillin and sufficiently accurate results for coumarin. 

Where the amount of coumarin was large, there was an unaccountable 
deficiency of this substance, but for the amounts present in extracts, 
which, in our experience, has not exceeded .0600 gram per 25 grains 
of extract, the method is all that could be desired. The melting points 
of the coumarin and vanillin in all cases were close to theory. 

Without doubt, this excellent method ia in all points the best that 
has yet been devised. 

Alcohol. See page 148. 

Tesis for Caramel, Coal-tar Dyes, etc. Valuable indications of the 
tiature of an extract are obtained in the process of determination of 
vanillin and coumarin. Pure extracts of vanilla beans give, with lead 
acetate, a bulky, more or less glutinous, brown-grey precipitate, and a 
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yellow or Bt raw-colored filtrate, whereas purely artificial extracts colored 
with caramel give a slight dark-brown precipitate and a dark-brown 
filtrate which is not decolorized by. shaking with ether. 

If both vanilla bean extract and caramel are present, the precipitate 
is more or less bulky and dark-colored, and the solution is more or leu 
brown. 

Test a portion of the brown solution, after extracting the vanillin and 
coumarin with ether, for caramel by shaking with fuller's earth and 
filtering as recommended by Crampton and Simons.* If the color is due 
to caramel, and a grade of fuller's earth is used which experience haa 
proved suitable, the filtrate is yellow or colorless and the fuller's earth a 
brownish color. 

Test another portion of the solution for coal-tar dyes, as directed oa 
page 129. 

Anithor's lestt and Hess' testf for caramel have not given, in our 
hands, decisive results. 

"VANILLA CRYSTALS." 
By a. L. Winton and M. Silverman. 

Two sealed boxes of "vanilla crystals," Nos. 4576 and 4589, 
bought at different times from D. M. Welch & Son, 28 Congress 
Ave., New Haven, have been examined. The boxes in which 
the material was sold were labeled : 

"Butler's Vanilla Crystals in Sugar. The only form of 
vanilla whose flavor is not lost in cooking. Vanilla Crystal Co. 
New York. Price 10 cts. Non-alcoholic." 

The following quotations are taken from a circular describing 
the preparation: 

"Enduring as the Pyramids. Butler's Vanilla Crystals." 
"One of the most discouraging things a cook has to contend with is 
the uncertain strength of liquid flavoring extracts, of which Vanilla is 
the most used. A given quantity of a certain flavoring has one strength 
to-day, and another next week when a new bottle is opened Why is 
this? The explanation is simple. No two individual Vanilla Beans con- 
tain the same amount of flavoring principle. 

The Vanilla Bean is chopped up and macerated in water and alcohol 
for the purpose of extracting the flavor. The alcohol in drawii^ out 
the flavor also draws out the undesirable coloring matter, gums and 
woody fibre, and in addition to this, the foundation of the flavor being 
alcohol, it necessarily evaporates when subjected to heat in cooking, 
carryii^ part of the flavor with iL One thii^ is positive — that to have 

•I. Amer. Chem. Soc. 21, 355. 23, 810. 

JZtschr. anal. Cbem. 34, 30. 
J. Aroer. Chem. Soc. 21, jti. 
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a Vanilla flavoring of unvarying strength in any climate or d^ree of 
artificial heat, alcohol must form no part of it 

Vanilla Crystals fill in every respect this exacting condition, and con- 
stitute a perfect flavoring, which stays where it is placed, and with the 
d^ree of strength originally intended. 

A ten cent tin of Vanilla Crystals will flavor as much material as 
twenty-five cents worth of liquid flavoring extract, while the final quality 
of the article flavored will be iniinitely superior." 

The boxes purchased contained about z ounces of sugar mixed 
tifith 0.04 per cent, of vaniilin and 0.03 per cent, of coumarin. 
At the present prices, sugar sufficient for a box of such a mixture 
may be bought for about three-fifths of a cent, and the vanillin 
and coiunarin together for about one-tenth of a cent. 

LEMON EXTRACT. 
By a. L. Winton and A. W. Ogden. 

Oil of Lemon is made in Sicily and other Mediterranean 
countries from the rind of lemon; the best grades by simple 
expression and clarification, the cheaper by distillation. 

It is quoted at from 85 to 95 cents per pound at wholesale. 

The Extract, Spirit or Essence of Lemon of the United States 
Pharmacopceia is a 5 per cent, (by volume) solution of the oil in 
strong alcohol, colored with lemon peel. The formula for its 
preparation is as follows :* 

"Oil of Lemon S*" 

Lemon Peel, freshly grated SOi"" 

Deodorised Alcohol, a sufficient quantity,... 

to make 1000°* 

Dissolve Ihe Oil of Lemon in 900°° of Deodorized Alcohol, add ihe 
Lemon Peel, and macerate foi tweoly-four hours. Then filler through 
paper, and add, through the Elter, enough Deodorized Alcohol to make the 
Spirit measure looo"." 

The materials for a quart of good extract cost about 75 
cents — 60 cents for the alcohol and 15 cents for the oil and 
peel — or about 2>^ cents per ounce. Since an ounce bottle of 
lemon extract usually sells at retail for 10 cents, there is a 
margin of about 7J4 cents to cover cost of manufacture, cost of 
* U. S. P., rSsio, p. 375. 
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package and labels, and profits, even when the best materials 
are used. 

Six extracts of lemon have been made in the laboratory ; two 
fnan Sanderson's lemon oil (Dodge & Olcott), and four from 
different grades found on the market, some of which were of 
poor quality and possibly adulterated. In preparing these 
extracts the directi<»is of the Pharmacopceia were followed, 
except that lemon peel, which serves chiefly for coloring, was 
used in but one extract (No, 4598). The analyses are given in 
Table XVIII. 

Adulteration of Lemon Extract. Notwithstanding the liberal 
margin for profit, even when the best materials are used, lemon 
extract is subject to the grossest fonns of adulteration. As 
four-fifths of the cost of a good extract is for the alcohol, the 
manufacturer naturally seeks .to reduce the amount of this 
ingredient. But oil of lemon is almost insoluble in weak alco- 
hol. If a good lemon extract is diluted with half its bulk of 
water, the liquid becomes cloudy from separation of cnl, and 
finally the oil rises to the surface. {This, by the way, is a 
reliable test for lemon extract If the oil does not come out by 
dilutimi, it is because the extract does not contain an appreciable 
amount.) In reducing the amount of alcohol, the manufacturer 
must also cut out the lemon oil almost entirely, and he often 
actually goes to this extreme. 

Many of the brands on the market contain so little lemon oil 
that it can scarcely be detected either by chemical analysis or by 
the nostrils. They are commonly made either by shaking a little 
lemon oil with weak alcohol and filtering through magnesia to 
remove the excess of oil, or by dissolving a little "citral"* in 
dilute alcohol. To cover up the fraud, the bogus extracts are 
colored a beautiful golden-yellow with turmeric tincture or, 
more commonly, a coal-tar dye. An ounce of such an extract 
selling for 10 cents contains material costing but a fraction of 
a cent, and almost worthless as a flavor. 

Examination of Lemon Extracts Sold in CoNNECTictn". 

Analyses of the 66 samples examined, with other particulars, 
are given in Tables XX and XXI, and a classification based on 
these analyses follows: 

*A product made from oil of lemon grass. 
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Table XX. — Lemon Extracts above Standard 



Burnett's, Joseph Burnett & Co., Bos- 

Df. Price's, Price Eit. Co., New York . 

3910 Cottoo's, J. W. Colton, Now York .... 

3887 Sauer's, The C. F. Sauer Co., Rich- 
mond. Va. 

3893 Sauer'a, The C. F. Sauer Co., Rich- 

lond, Va 

39S4 Williams', WilliBms & Carleioa Co., 

Hartford 

39Sa Nichols & Harris, New Loodon 

' Miller's, The Miller Mfg. Co., 94 Duane 

St.,N.Y 

Colton'*, J, W. Colioo, New York 

I. D. CransiOD 

Rallion's 



4083 
4017 



ffarl/orJ.—H. Grisvrold, 547 Mafn St. 
Newton, Robertson & Co., 340 

Asylum St 

fftze HavtH. — Johnson & Bro., 411 

State St 

F. J. Markle, Cor. Sute and Olive 



W. D. Minor, 184 Sbelton Ave 

ffew LenJuH.—Vi . Holl. 50 Main St.. 

G, H. Thomas, 437 Bank Si 

flrarwali.—E. H. Morehouse, West 
Ave 

NsrwicA.—A. T. Olis. 361 Main St... 

J. D.Cranslon, 170 W, Main St 

H. D. Rallion, 45 Broadway 



Table XIX.— Rbsults of Examination of Leuon Extract. 
SatupUt abevi Standard. (Leman ait ovtr ^.jo ffr cent. J 

Not louod to contain foreign color 8 

Containing foreign color 3 



Total . 



Samfles AdulltraUd er itlna Standard, f Lttittm M htlev 4.^0 per 
cent.) 

Lemon oil below o.aj percent. 3 

Lemon oil between o.sj and 1.00 per cent 

Lemon oil between 1,00 and 4.50 per cent i 

Containing foreign oil (probably turpentine) 

Total 

Samples marJud " Cempeund" 

Total Number ef Sample! exatmnid 



Extracts above Standard. Lemon extract made according to 
the U. S. Pharmacopceia, as is shown by the analyses on p. 164, 
should contain at least 4.50 per cent, of pure lemon oil {by 
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(Lemon Oil over 4.50 per cent.). 
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4139 


40 


4.0 


.S350 


81.31 


8.27 


844 


1.46,1 


o.as 


0.00 




41 3S 


40 


4.0 


.«410 


76.S. 


6.31 


«.S4 


1.46,1 


0.15 


0.00 




3910, SO 


4-< 


.8300 


8,.,= 


6.0 r 


S.91 


>.46M 


o.ja 


0.0. 




3887 1 30 


1.9 


■«439 


76.21 


S.93 


6.ot 


1.468s 


0.IS 


0.01 


Ttopeolin.* 


=^,j.o 


1.0 


■•434 


76.SS 


5.67 


S.86 


1.468s 


0.1S 


0.01 


TropeoHn." 




1-7 


.8360 

.8SI3 


83.70 

73.06 


5.88 
6.3S 


6.04 
636 


:S 


0.15 
0.16 


O.OI 




396. 
4031 
40J3 
401; 


as 
40 
ao 


1.9 


.8360 
.8«5 
.Baao 
.8270 


79.51 

8a.3<, 

84.88 
8a.6o 


S.8. 

6.1 1 


b.23 

,..6 


..468s 
14691 
14691 
1.4685 


0.1B 

0.3q 

0,18 
0.23 


0.03 

0.01 


Turmeric. 



* Coal-tar dye. See foot note, p. 134. 

weight), with no coloring matter other than from the lemon 
peel. Judged by these standards, only 11 of the samples 
examined contained the full amount of lemon oil, and of these, 
3 were objectionable in that they contained a considerable 
amount of foreign color. 

The amount of lemon oil ranged frwn 5,81 to 844 per cent, 
and of alcohol from 73.06 to 84.88 per cent. The agreement in 
the results by the two methods used for determining the oil, 
and the refractive index of the oil show that no considerable 
amount of foreign oil was present. One of the samples was 
colored with turmeric and two, both of the same brand, with 
tropeolin, a coal-tar dye. 

Extracts Adulterated or below Standard. Fifty samples con- 
tained less than 4.50 per cent, of oil and are, therefore, adul- 
terated. In 31 of these, the amount of lemon oil was less than 
0.25 per cent, (usually so little that it could not be detected by 
chemical test) and in 6 others the amount was but little greater. 

The percentage of alcohol ranged from 8.68 to 85.49 per cent. 



;ti by Google 



l6S CONNECTICUT EXPERIMENT STATION REPORT, I9OI. 
Table XXI. — Adulterated and "Compoond" Leuon Extracts 



Adtdteraitd or itletv Slatidard. 

B Hope's, New York 

a MexiciDBnuid, American Mills, New 

York 

3 Walsh Bros 

6 Gtaod Union Tea Co 



Claik Extract Co., West Haven... 
Cotton's, The C. L. CotlOD Es't. C< 

EaiWille, N. Y 

4178 JackBon's Standard, A. B. Jacksoo 

Co., New York 

4tSl McKahan'a Mexican Brand, J. 

McKaban & Co., Newbuigb 

4183 Coe's Triple Sirenglh, Coe Roboiant 

Co., Newburgh .. 

4130 A. & P., Tbe Great Atlantic^ Pacific 

Tea Co.. New York 

413B E. Brand. UnioD Extract Co., Buck- 
land. Conn 

4134 Perfect. Dow & Hatch 

~remium, McMonagle & Rogers 

Middletown, N. Y.-- 

Robertson's, J.T.Robertson, Hartford 
"" : Brand, Grant's Tea Store. 

8 Thompson's Triple Extract, J. E. 

Thompson, New York 

r D. Johnson & Co.. Middletown, Com 

4087 Delmonico. TalcotL Frlsbie & Co., 
Hartford 

3913 C. N. Searle, New Haven.. 

A. & P., The Great Allaolic & Pacific 

Tea Co., New York 

3733 Baker's. Baker Ex'l. Co.. Springfield, 

3733 Anchor Brand, Bryan, Miner & Read. 

New Haven 

4364 Choice Extract 

3B58 Frederick Bros 

39IS Forest City, Forest City Ei't, < 

Portland. Me 

Gibbons Bros' 

Gold Medal Brand, F. J. Markle 



AntnUa.—V.}. Fogarty, 13 High St. .. 

Wm, Kelley, Liberty St 

Walsh Bros,, 146 Main St 

SriJgcfert. — Grand Union Tea Ca., 

1 1 14 Main St 

Osborne Bros., 633 Noble Ave 

Stapleton Bros., 103 N. Washington 

C. G. Stewart, 198 Fairfield Ave. ... 

BrUtaL—C A. Lane, 17 No. Main St.. 

Danbury.—'V! . W. Edwards, 147 Main 

St 

N. T. Hoyt, West St 

N. T. Hoyt, West St 

/ran/of./.— Atlantic & Pacific Tea Co., 
979 Main St .. 

S. Diviosky, 193 Front Sl 

Dow & Hatch, 3 Church Sl 

Hills & Co., 375 Asylum St 

M. Ruffkess, 133 Capen St 

Mtriden. — Grant's Tea Store, Slate and 
Main Sts, 

Middltttiim.—S. T. Camp, 334 Main St. 
York Slate Butter House, 363 Main 

Sl , 

fftw Bri/aiit.—Wai. Foulds, 336 Park 

St 

ATem J/avtit.—S. S. Adams, 41a Slate St. 

Atlantic & Pacific Tea Co., 391 State 

St 

R. I. Btakeslee, 40 Grand Ave. 

Cash Store, Grand Ave. and Poplar 
St 

D. Dore, 579 Grand Ave. 

Frederick Bros., 351 Davenport Ave. 
Frederick Bros., Derby Ave. and 

Norton Sl 

Gibbons Bros., 834 Stale St 

F. J. Marlile, loi Dixwell Ave 
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(Lehon Oil below 4.50 Per Cent.). 
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1.3 


.8«40 


63.68 


0.88 


1.07 




0.04 


0.00 




4149 
4153 


S 


li 


:S 


73.69 


3-07 


3.01 


liisi 


0.6s 
0.05 


aw 


Tropeolto" 
Turmeric 


3916 
39* 


;° 


"■3 


.9013 
.9S16 


53-SS 
30.31 


0-77 


0.85 


1469; 


0.06 
0.03 


%fi 


Turmeric 


3931 
3918 


10 


"4 


;i;s 


35.86 
66.36 


0.19 
1.99 


trace 
1.96 


Mt^l 


0.70 


0.03 
004 


Tropeolin" 
Naphthol yellow S* 


419a 


IC 


3.0 


.9230 


44-38 


0.31 


trace 




O.II 


0.09 


Naphlhol yellow S* 


4178 


10 


I.I 


.9763 


15-63 


0.00 


0.00 




0.06 


0.03 


N.phlhol yellow S« 


4lSa 


10 


3.0 


.96SO 


34.64 


0.05 


0.00 




0.36 


0.01 


Tropeolin* 


4183 


» 


1-3 


■97SO 


16.55 


aoo 


0.00 




a69 


0,01 




4130 


as 


3.0 


.9636 


33.38 


ao5 


0.00 




0.09 


0.00 


Naphthol jellow S* 


41-5 10 


I'l 


.9730 
.9619 


16.59 
S3-5S 


0^ 


a~ 




0.15 

0/>3 


0.06 


Naphthol yellow S* 
Naphihol yellow S* 


413' 45 
4125 » 


4.0 


.8315 

■8530 


83.B4 

75-56 


4.09t 
a-55 


6.8ot 

3-77 


mMs 

I468« 


G.07 


l^ 




4080 10 


>-3 


■9336 


36.97 


0.08 


trace 




0.0s 


aoo 




4058, 40 


4-1 


.8930 


60,19 


0.89 


0.96 


1-4697 


0.04 


0.01 


Tropeolin* 


4057 «5 


J.O 


.8963 


58.56 


1.35 


I-3S 


■4691 


ao3 


0.00 




4087; TO 

39'3 45 


'■9 

8.3 


.816S 
-8877 


8549 
63.24 


III 


3-19 

1.36 


14694 


0.13 


^°| 


Turmeric 


39" as 


3.1 


.9638 


33.00 


0.00 


aoo 




0.13 


0.05 


Naphthol yellow S« 


37M M> 


3.0 


.8610 


70.99 


4.06 


4.00 


<46«S 


0.95 


0.03 




3733 10 
4964 lo 
3858 ro 


1.6 


.9606 
■975 S 

.9573 


3S-S5 

16.55 
36.69 


0.05 
0.05 


Im 




aos 
0.08 


0.04 


Tropeolin* 
Naphthol yellow S* 


3883' is 
3899 '0 


M 

3-9 


.9616 


34.43 

48.97 

31.73 


0.44 
0.39 
ao5 


0.61 




a33 
0.13 
aQ4 


0.03 


Naphthol yellow S* 
Naphthol yellow 5* 
Tropeolin* 



* Coal-tar dye. See fool note, p. 134. 

t Appatflut percentage. The disagreement in the results by the two methods 
and the low refractive index show that foreign oil (probably turpentine) is present. 
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Table XXI. — Adulterated and "Compound" Lehon Extracts 




379.1 

3855 
389a 
3859 

3857 

3781 

3981 
3963 

397S 

4019 

4oa5 

3973 

39S3 
3954 

4383 

4>S» 
4>S5 

4044 
403B 



AdvUttaUd er itlew Standard. 
New Haven Provfsloo Co 

Sbennan Btob, New Brltiio 

Concealrat«d Extract 

Doyle't, The John T. Doyla 

New Haven 

H.M. Tower 

Concentraietl Ex't, D. H. Welch & 

Son 

Lanman's, Chas. M. Taylor 

The Snyder Brand, The O. P. Snydi 

Co.. New York 

Concentrated Ex't., Grots & Co., New 

York -. 

Myer8,TheMillerMfg.Co.,NewVorl£ 
Harris', Frank E. Harris, Bingham- 

lon. N. Y 

Lion Brand, Red Lion Ei't. Co., New 

York 

Seeman Bros., Waverly Extract Co. 

New York 

SL John's 

The Celebrated Liberty, Liberty Ex't 

Co.. New York 

The German Brand, Doetschmann 

Mfg. Co., New York 

Sage's No. i. Sage's Laboraioiy, Tor^ 

Pure EitraciV New" York" EilrVcVco 

Highly Concentrated, N. Y. k China 
Tea Co 

Forest Citv, Forest City Extract Co.. 
Portland. Me. 

Princess Brand, Bennett, Sioan & 
Co., New York 

Globe, Globe Extract Co., Boston... 

Cempeundt," 
Crescent Com pound. Crescent Ex'i 

Co.. New York 

Concentrated Compound 

aoth Century Compound. J. G. Powers 

& Co.. New York , 

Brunswick Compound, Brunswick 

Mfg. Co., New York ... 



ym Havtn.—li. H. Provision Co., 3S4 

Grand Ave 

L. L. Rosenbera, ija Congress Ave. 
H. Slrack, 13 Shelton Ave. 

J. L. Thuesen, 309 Oak St 

H. M. Tower, 379 Congress Ave 

D. M. Welch & Son, B Grand Ave... 

New LoHden. — C. M. Taylor, 337 Stats 

St 

Grocery, 13S Bank St 

N. Y. Grocery Co.. 3a Main St 

fffrvalt.—h. Dibble, 13 No. Main Sl. 

A^orwicA.— E. F. Burlingame, W. Main 

St 

Mohican Co., 363 Main St 

So. /if»rtoalt.—L. Joseloff, n No.Hain 
St 

Amn/orif.— Samuel Price, Main St. 

Samuel Price, 96 Main St 

Torringtim.—K. Beckwith, Main St. .. 

G. W. Main. 71 Main St 

Waiirbury. — Hamilton Cash Grocery. 

45 E. Main St 

N. Y. & China Tea Co., iBi So. 

Main St 

WillimaHtU—%. E. Aroidon, S77 Main 
St. 

D. F. Bliih, 66 Church St 

F. Larrabee, Church St 

Danbury. — D anbury Grocery Co., Main 
St _ 

New Haven. — D. Dore, J79 Grand Ave. 
Stamford.— yi . W. Edwards, 99 Main 

L N. Waterbury. 537 Pacific St 
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(Lbmon Oil below 4,50 Per Cent.) — Continued. 
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One sample, No. 4131, was not deficient in lemon oil and 
alcohol, but contained a foreign oil with the properties of tur- 
pentine, which may have been an ingredient of the oil used in 
making the extract. 

Thirty-seven of the 51 extracts contained foreign color, which 
in 21 samples was naphthol yellow S, or a closely allied nitro- 
color, in II samples a tropeolin, and in 5 samples turmeric 
Of these, naphthol yellow S and the tropeolins are coal-tar 
colors, which readily dye wool in an acid bath. 

We have in our collection numerous pieces of woolen cloth 
which we have dyed brilliant golden-yellow and orange shades 
with the colors extracted from these commercial lemon extracts. 

Samples marked "Compound." None of these extracts con- 
tained more than a trace of lemon oil and all but one were 
colored with a coal-tar dye. 

On the average the genuine lemon extract cost 10.3 cents 
per ounce and the fraudulent "lemon extract" two cents less. 

Methods of Analysis. 
The following methods, with the exception of the "Tests for 
Dyes," are taken, with slight changes, from "The Methods for 
the Analysis of Flavoring Extracts," by A. S. Mitchell, Asso- 
ciate Referee cm Methods of Food Analysis of the Association 
of Official Agricultural Chemists, and are essentially the same 
as are described in a paper published in 1899 by the same 
author. 

Specific Gramty. Determine the specific gravity by the pycnometer or 
Westphal balance. 

Total Residue. Evaporate 10 grams of the extract on a water bath at 
a heat below the boiling point of the alcohol. In the absence of glycerine 
dry to a constant weight at 100°. Examine the residue for sugar and 
glycerol. The presence of capsicum may be readily detected by taste. 

Ask. Ignite the residue from 10 grams of the extract at a dull red 
heat. Examine the ash for magnesia. Where the extract has been made 
with insufficient alcohol to effect complete solution of the oil, the liquid 
is frequently clarified iy filtration with magnesia, in which case the latter 
substance may be detected in the ash. 

Alcohol. Dilute 30 grams to 300 cc.; pour the mixture into a dry 
Erlenmeryer flask containing 3.5 grams of %ht carbonate of magnesia. 
Stopper, shake well and filter quickly through a large, dry, plaited 
filter. Determine the alcohol in 150 cc of the filtrate, and calculate the 
percentage of alcohol by weight in the extract by the following formula: 
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LEMON EXTRACT. 



X = per cent, of alcohol by weight in the extract, 

a = weight of distillate. 

b = per cent, of alcohol by weight in the distillate (from table). 

c^ weight of exttact 

d^pcr cenL of oil by weight in extract. 

Lemon OH by Polarisation. Polarize the original extract in a aoomin. 
tube at a temperature of 20°, using the sugar scale. Divide the reading 
by J4 and, in the absence of other optically active substances, the result 
will be the percentage of lemon oil by volume. To obtain the percentage 
by weight, multiply the percentage by volume by 0.86 and divide by 
the specific gravity of the extract. 

A small amount of cane sugar is occasionally present, being used to 
facilitate solution of the oil. In such case wash the "solid residue" 
from 10 cc. of sample with three portions of SCC. each of ether to remove 
waxy and fatty matters ; dry and weigh residue of cane sugar, deducting 
0^38 from the reading for each 0.1 per cent, of sugar so found. 

Ltmon Oil by Mitchell's Precipitation Method. Pipette 30 cc. of the 
extract into a Babcock milk flask; add icc dilute hydrochloric acid 
(t:i) ; add 25 to 28cc. of water previously warmed to 60*; mix and 
stand in water at 60* for five minutes; whirl in centrifuge for five 
minutes; fill with warm water to bring the oil Into the graduated neck 
of the flask; repeat whirling for two minutes; stand in water at 60° 
for a few minutes and read the per cent, of <h1 by volume. Where the 
oil of lemon ia present in amounts over 3 per cent, add to the percentage 
of oil found 04- per cent, to correct for the oil retained in solution. 
Where less than 3 per cent, and more than i per cent, is present, add 
0.3 per cent for correction. To convert into per cent, by weight, pro- 
ceed as directed under polarization. 

Save the precipitated oil for the determination of refraction. 

When the extract is made in accordance with the United States Phar- 
macopceia the results by the two above methods should agree within o.a 

Refraction of Precipitated OH. Place a few drops of the oil obtained 
above in a Zeiss butyro-refractometer at a temperature of 30°. Normal 
oil when treated under these conditions will have a refraction of 64* to 
73° (refractive index 14685 to 14735) and a dispersion of 2°. 

Limonene and most commercial adulterants give a higher reading, 
with the exception of citronella aldehyd and oil of turpentine.* 

Detection of Methyl Alcohol^ Oxidize a small rcjl of copper gauze 
by holding it in the oxidizing flame of a Bunsen burner until thoroughly 
blackened. While at a red heat, plunge the gauze into a test tube con- 



Prescott, by personal communication. 
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taining about 3CC. of the extract, previously diluted until the alcohol 
does not exceed 4 per cent Repeat the operation at least once. If 
methyl alcohol is present, the liquid will now give a distinct reaction for 
foimaldehyd. 

Ethyl alcohol forms little or no acetaldehyd under the above condi- 
tions, and oil of lemon, citral, and citronella do not interfere. 

Pormaldehyd may be demonstrated by the resorcin test, being careful 
not to use an excess of the reagent, or a few drops of the solution may 
be added to milk and formalin shown by Leach's modification of 
Hehner's test. (Add 10 cc. of concentrated hydrochloric acid and i to 2 
drops of dilute ferric chloride solution to 10 cc of the milk to be tested; 
beat slowly to boiling. A strong violet coloration is produced when 
formalin is present.) 

Tests for Dyes. Mitchell* has pointed out that on the addition of 
hydrochloric acid in the determination of lemon oil by his precipitation 
method, valuable indications as to the color are frequently obtained. 
Turmeric (curcuma) remains unchanged, some of the tropeolins change 
to an orange, pink or red color, and naphthol yellow S is partially and 
the dinitrocresols are completely decolorized. 

Test a portion of the liquid remaining in the distilling flask after 
determination of alcohol by Arata's test.t On addition of the potassium 
bisulphate solution, color reactions like those described above are usually 
obtained 

Turmeric does not dye the wool by this process, but the tropei^ins 
commonly used dye it an orange color which is changed to a magenta 
by strot^; hydrochloric or sulphuric acid, and naphthol yellow (Martius 
yellow) and naphthol yellow S dye it a golden-yellow which, in the case 
of the latter dye, is partially decolorized by strwig add. Wrap a piece 
of the dyed cloth in filter paper and heat at 120°. If naphthol yellow is 
present, the color is transferred to the paper. 

For the further identification of the nitro-colors, concentrate another 
portion of the residual liquid from the alcohol determination test, and 
test according lo the scheme proposed by Weyl.J 

Test for turmeric by the boric acid method. 

*Loc. cit, p. 1136, 
tSee page 129. 

^Sanitary Relation of the Coal-tar Colors, translated by Leffmann, 
p. 67. 
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ORANGE EXTRACT. 
By a. L. Winton and A. W. Ogden. 

Orange oil is prepared from orange peel by the same process 
as is used in making lemon oil. Orange extract is a soluticMi of 
orange oil in strong alcohol. 

Eight ccMnmercial extracts and one made in the laboratory 
have been analyzed. Of the commercial extracts, four coa- 

Table XXII. — Orange Extracts. 



CenUdning mere liaa 4.J0 per tent, of 

Orange Oil. 
'illiams, Williams & Caillon Co., 
Hartford 

CoUon's, J. W. Colton. New York .... 
Miller's. Miller Mfg. Co.. New York .. 

4119 Delmonico, Talcott, Frisbie & Co.. 
Hartford 

4603 Made in the laboraloi? from Sander- 
son's Orange Oil 

Cralaining leu than 4J0 fer tent, of 
Orange Oil. 
Cotton's. C. L, Cotton Ex't. Co.. Earl- 

le. N. Y 

Pansy, Pansy Ex't. Co.. Phila 

's. Sage's Laboratory, Tortington . 

Sunrise, Sunrise Ex't. Co., Phila. 



Attttnia—G. E. May & Son, High 
St 

Britlfi.—h. G. Merrick, iBa Main Si. 

Danbury. — Doran'sGrocery.iJoMalD 
St 

Winsted.—'Dtta\'A% & Phelps, 613 
Main Si 

Brislel.—C. A. Lane, 17 No. Main 
Si 

Danbury. — N. Y. Groceiy Co., 309 
Main Si 

Torrington. — S. L. Blackman, 70 
Waier St 

(Vatirbury. — Pa. Merchandise Co., 
116 E. Main St 
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tained more than 4.50 per cent, of orange oil (5.20 to 6.20 per 
cent.) and four less (0.19 to 2.12 per cent.). The results 
appear in Table XXII. 

Methods of Analysis. 

The methods employed are those described under "Lemon 

Extract," except that the factor 5.2 instead of 3.4 was used for 

calculating the percentage of oil from the degrees of rotation on 

the sugar scale. 

Table XXII. — Orange Extracts, 



4"95 

4«9 
4603 

4191 
4173 

4150 



79-33 

84.64 
84-l9t 



.9246 43-o8 
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t By volume 5.00 per ci 
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MISCELLANEOUS FLAVORING EXTRACTS. 

By a. L. Winton. 

Of 19 samples of so-called raspberry extract and strawberry 

extract examined, i8 contained artiiicial flavor and color. 

Three of these artificial extracts were labeled as cranpounds, 

imitations, etc., and are therefore legitimate products; the 

remaining 15, however, not being so labeled, are adulterated. 

Table XXIII.— Raspberry and Strawberry Extracts, 1901. 

Ratpierry Exiraet ui^piei, 

Noi found adulierated o 

Adulterated 3 

Labeled "compound," etc o 

Strawierry Extratl 

Not foutid adulterated i 

Adulterated 13 

Labeled "compound," etc 3 

Total 19 

The following is the sample not found to contain foreign 
flavor or color: 

4156. "Mrs. Bradford's Pure Extract Strawberry. Pre- 
pared by Mrs. M. J, Bradford, Claremont, N. H." Bought of 
Geo. E. May & Son, 246 Main St., Derby. Price 30 cents per 
bottle (2.2 ounces). 

The following were marked "compound," etc. : 

4086. "Harris' Pure Extract Strawberry, Frank E. Harris, 
Binghampton, N. Y."; also marked "Compound Extract of 
Strawberry." Bought of Union Trading Co., 61 Arch St., New 
Britain, Price 10 cents per bottle (r.i ounce), flavored with 
fruit ethers and colored with ponceau. 

3886. "Bauer's Pure Concentrated Extract Strawberry, G. 
. F. Sauer Co., Richmond, Va." On another label it is stated 
that it is "made irom Pure Fruit Juice and Artificial Extract 
combined." Bought of W. E. Waterbury, 772 State St., New 
Haven. Price 9 cents per bottle (i.o ounce). Flavored with 
fmit ethers and colored with an azo coal-tar dye, 

4263. "Thompson's Triple Extract Artificial Strawberry, J, 
E. Thompson." Bought of Hewitt Grocery Co., 20 N. Main 
St., Waterbury. Price 25 cents per bottle (2.1 ounces). 
Flavored with fruit ethers and colored with magenta. 

The adulterated extracts are described in Table XXIV. 
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"FROSTLENE." 
By a. W. Ogden. 

These preparations, manufactured by the Frostlene Mfg. 
Co., Boston, are stated to be compounded with the pure juice of 
fresh fruits. They are designed for making frosting, ice cream, 
etc. 

4263. Strawberry Frostlene. Bought of Foote's Cash 
Grocery, 412 W, Main St., Waterbury. Price 20 cents per 
bottle (6 ounces). 

4277, Raspberry Frostlene. Bought of Frederick Bros., 
Edwards and Nash Sts., New Haven. Price ID cents per bottle 
(2 ounces). 

4276. Orange Frostlene. Bought of E. E. Nichols, 378 
State St., New Haven, Price 10 cents per bottle (2 ounces). 

All of the above preparations were fruit sirups made appar- 
ently from juices of the fruits specified and sugar. No. 4263, 
however, contained a considerable amount of salicylic acid. 

THE USE OF COAL-TAR DYES IN FOODS. 
By A. L. WiNTON. 

The manufacture of the coal-tar or "aniline" dyes from a 
product formerly regarded as worthless, has during the past 
half century grown to be an enormous industry. In 1897, 
according to Schultz and Julius, over 500 distinct varieties of 
these dyes were on the market (not including many which had 
become obsolete) and since that time many new ones have been 
introduced. 

Fuchsine, or magenta, one of the earliest coal-tar dyes dis- 
covered, came into use for coloring wine shortly after i860, 
and soon displaced to a large extent the vegetable colors which 
from very early times had been employed for this purpose. 
More recently, various other coal-tar dyes, particularly the azo- 
colors, have been extensively used, not only in wines but in 
many other articles of diet. 

Some of the facts brought out by the work of this Station 
during the past four years show the extent to which the use of 
dyes in foods is carried at the present time. In 1898, of sixty- 
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three samples of Jellies purporting to have been made from 
fruit, twenty-eight were found to be spprious mixtures colored 
with coal-tar dyes. Some of the most remarkable samples, 
labeled "strawberry jelly," "raspberry jelly," etc., consisted of 
starch paste, flavored with artificial "fruit ethers," sweetened 
with glucose and preserved with salicylic acid, the dye having 
been used to carry out the deception. 

Of forty-seven samples of fruit preserves, eight were also 
colored with coal-tar dyes. In the following year {1899) of 
the ninety-two samples of soda-water sirups, chiefly strawberry, 
raspberry, and orange, which were analyzed, forty-five were 
colored with coal-tar dyes. As a rule the sirups which were 
artificially colored were also artificially flavored, and contained 
no genuine fruit juice whatever. 

Many of the bottled carbonated beverages also cc«itained 
artificial colors. The quantity of dye present in a single glass 
of soda water or an equivalent amount of sirup was, in many 
cases, sufficient to dye a piece of woolen cloth (nun's veiling), 
six inches square, a most brilliant color — scarlet, claret, magenta, 
orange, yellow or green, according to the dye. 

During the present year, as may be seen from the pages of 
this report, 21 out of 66 samples of jellies and jams, and 86 out 
of 106 samples of catsup and other sauces, as well as most of 
the cheap cordials and lemon extracts, contained dyes of coal-tar 
origin. Among the other articles of food in which these colors 
have frequently been detected, at this Station or elsewhere, are 
milk, butter, cheese, ice cream, confectionery, pastries, flavoring 
extracts, mustard, cayenpe pepper, sausages, noodles, wines and 
liquors. 

The relation of coal-tar colors to public health first deserves 
attention. The experiments made with dogs and other animals 
by Cazeneuve and Lupine, Weyl, and others have proved beyond 
doubt the poisonous nature of picric acid, dinitrocresol, and 
Martius' yellow, among the nitro-colors, and of orange II and 
metanil yellow among the azo-colors. Fuchsine, sulphonated 
nitro-colors, and most of the azo-colors tested did not act as 
poisons, although some of them produced vomiting, others 
diarrhoea, and others still developed slight albuminuria.* 

• "The Coal-tar Colors," by Theodore Weyl, translated by Henry Leff- 
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Although there is evidence that most of the coal-tar dyes are 
not injuricftis to some of the lower animals, it is not safe to 
assume that they are entirely harmless to human beings. The 
dog, the anima! used in most of Weyl's experiments, has a 
proverbially strong stomach and eats, with no apparent discom- 
fort, many things which would disturb the digestion of a man. 

The unwholesomeness of certain coal-tar dyes not classed as 
poisons is indicated by the experience of Weber,* who tested 
their effect on the artificial digestion of fibrin with pepsin and 
with pancreatin. He found that oroline yellow (acid yellow) 
retarded the action of pepsin and that methyl orange, saffoline 
(acridine red), and magenta (fuchsine) seriously interfered 
with the pancreatic digestion, where the quantity of dye made 
one part in 1600 of the solution. Of these, fuchsine, at least 
when pure, had been pronounced entirely harmless by earlier 
investigators who based their conclusions on experiments with 
lower animals and some few with man. 

Even if the entire harmlessness of most of the coal-tar dyes 
is admitted, the chemist encounters the difficulty of distinguish- 
ing these, when present in foods, iTom the harmful colors. He 
can determine, as a rule, whether or not a coal-tar color is 
present, but, owing to the lack of decisive tests and the presence 
of interfering substances, he often finds it impossible to name 
the particular dye or dyes, and with the introduction of new 
dyes, he finds his task still more difficult. If some of the coal- 
tar colors believed to be non-poisonous are allowed by law in 
foods, it is quite probable that others which may be hannful 
will escape detection. 

Whenever coal-tar dyes, or, for that matter, any dyes, serve 
merely to give imitation products the appearance of the genuine 
or, to use the legal phraseoli^y, "to make the articles appear 
better or of greater value than they really are," they are 
obviously adulterants, no matter how harmless the dyes. But 
to some food products, often the most expensive on the market, 
they are added merely to render the articles more attractive to 
the eye, with no intent of hiding inferiority, — a practice which 
has been defended by many producers and some chemists as 
being entirely beyond reproach. A well-known spice grinder 



* Jour. Am. Cbem. Soc. 18, logi. 
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once remarked to the writer, in referring to the coloring of 
ground mustard, that the practice was no more culpable thaa 
garnishing a steak with parsley or adorning the dinner-table 
with a bouquet of flowers. But even in cases where the articles 
thus colored are otherwise pure and of the best quality and the 
dyes are not injurious to health, their sale is a deception and 
works injustice to the conscientious manufacturer who does not 
use theni and also to the consumer with old-fashioned notions 
who prefers nature's colors. Under the conditions which have 
existed, undyed goods have been in scmie instances almost driven 
from the market. 

It is evident that there is need of reform in the use of colors, 
but there is a diversity of opinion as to just what colors should 
be allowed and in just what products. Certainly, if rules are 
adopted, they should be for the best welfare of both the con- 
sumer and the honest producer and should not discriminate 
unjustly in favor of or against manufacturers of any class of 
food. 

The laws of some countries permit the addition of certain 
specified colors in food products, but forbid the use of others. 
Such a law, however, to accomplish the desired result, should 
exclude not only injurious colors, but all that would be liable 
to perplex the chemist and thus defeat justice. But measures 
of this kind do not fully protect the public against imposition, 
as they leave many loopholes for scientific and legal contro* 
versies. If anything is to be accomplished by legislation, the 
writer is inclined to advocate the prohibition of all dyes of coal- 
tar origin. In the meantime, the extent to which these colors 
are used should be brought to the attention of all consumers. 

Coal-tar dyes in food products now attract the consumer by 
their brilliant colors, but when it becomes generally known that 
these dyes disguise inferiority or, at least, add nothing to the 
value of the products and are possibly injurious to health, like 
the red flag of danger they will serve as a warning to the public 
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THE ADULTERATION OF TEA WITH TEA FRUIT. 
By A. L. WiNTON. 

In July of the present year, a sample of low-priced green tea 
frcnn a consignment purchased for use in a city almshouse was 
sent to this Station for examination. The sample was found 
to contain 11.5 per cent, of dried tea fruit or berry with usually 
the peduncle and calyx adhering. 

The flowers of various plants are often mixed with tea, to 
impart fragrance, and tea blossoms, it is said, are also used to 
some extent for this same purpose, but tea berries, having 
probably no value whatever, are doubtless added merely as an 
adulterant. 

This form of adulteration, apparently, has not attracted the 
attention of food analysts, — at least, no mention is made of it 
in any of the leading wortcs on food examination, and no 
descriptions which would serve for the identification of the fruit 
are given outside of the works on botany. 

The appearance of the fruit obtained from the sample in ques- 
tion is shown in Figure r, reproduced from a phot(^raph by 
Mr. H. A. Doty. 

Fig. I. Tea fruii, natural >ize. 

The material resembles, quite closely, tea flower buds, the 
calyx and peduncle being about the same in size and form as 
in the earlier stages, and the globular or triangular pericarp 
presenting much the same external appearance as the closely 
imbricated petals of the bud. That they are not buds, but 
berries, is indicated by their triangular shape and the markings 
on the surface, and is readily demonstrated, beyond a doubt, by 
transverse sections into the three-celled and three-seeded ovaries. 

DigmzedbyGoOglc 
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"PUREGG." 

By A. L. WiNTON AND A, W. Ogden. 

"Puregg is fresh laid fggs, with shell removed, and by our 
exclusive process, the water only is extracted, leaving the whites 
and yolks mixed, in small granules, containing all the nutritive 
qualities and natural flavor of the raw e^." 

"One pound dissolved in one-half gallon of water is equivalent 
to four dozen eggs in the shell, or to <Kie-half gallon of shell 
eggs in any bakery product, when the entire eg^ is used. Star 
Egg and Cold Storage Co., St. Louis." 

An analysis of this material follows : 

Water ^^3% 

Ash 3.56 

Protein „ 4638 

Fm 35.60 

The material contained small amounts of a coal-tar dye (one 
of the tropeolins) and salicylic acid, but otherwise appeared to 
be desiccated eggs. 

One pound of "puregg" contains about the same amount of 
nutrients as four dozen extremely small hens' eggs, but only 
al>out two-thirds the amount as four dozen hens' eggs of aver- 
age size. 

FUNGICIDE. 
By a, L, Winton and M. Silverman. 
"A perfect anti-ferment for cider and sweet wines. Fungi- 
cide is warranted entirely free from salicylic acid or its CMn- 
pcunds and can be sold anywhere without danger of confiscation 
under the pure food laws of the various states. Seven-pound 
samples (sufficient for about 25 casks) $5.00. Douglas Filter 
& Specialty Co., Albany, N. Y." 

An analysis of the material follows : 

SHlk... No. 4&M 

Sodium bicarbonate T-QSjC 

Sodium benzoaie ji.78 

*Other matters, chiefly mustard flour 40.34 



•Protein 17.69, fat 7.ri 
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As the mixture contains a. large amount of sodium benzoate, 
a chemical preservative, cider containing it cannot be legally 
sold in Connecticut. 



"HYPER-SAMPHIRE." 

an egg preservative. 

By a. L. Winton and M. Silverman. 

A sample of this material, with directions for use, was sent 
to this Station by Prof. L. B. Mendel of Yale University. The 
box in which it was sold was labeled "Hyper-Samphire. A 
Pure Food Compound. Prepared expressly for Preserving 
Eg^. Price $2.50," and contained about four ounces of the 
material. 

To prepare the preserving solution, it is directed to first stir 
12 pounds of fresh lime and 6 pounds of common salt with 40 
gallons of water for a day, then dissolve 8 ounces of cream 
tartar, 8 ounces of salt petre, 8 ounces of baking soda, 4 ounces 
of borax and 2 ounces of hyper-samphire in 1 gallon of water, 
and add the second solution to the first with stirring. 

Directions are also given for treating the e^s with this pre- 
serving solution. It is stated that the hyper-samphire prevents 
the eggs from tasting of lime and gives them a nice appearance 
when put on the market. 

An analysis of the mixture follows : 

Analysis. 

Common salt T^-ZSi 

Sodium salic^Ute 9.58 

Free salicylic acid 6.5o 

Acid sodium sulpliite i.io 

Normal sodium sulphiie 4.75 

Sodium sulphate 3.34 

Calcium sulphaie 3.37 

Water i.oi 
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From this analysis it appears that over two-thirds of the 
mixture consists of common salt, the remainder being free sali- 
cylic acid, sodium salicylate and small amounts of sulf^ites, 
bisulphites and sulphates. 

One and one-third ounces of a mixture of 3 parts of salicylic 
acid and i part of sodium bisulphate, costing not more than 15 
cents, would have about the same value as 4 ounces of hyper- 
samphire, for use in the preserving solution described. 



By a. L. Winton and M. Silverman. 

In 1896, the year in which the Pure Food Law went into 
effect, the people in our State, according to a conservative 
estimate, spent about $200,000 for spices, of which amount, 
judging from the results of our examination of numerous 
samples, fully one-quarter (or $50,000) went for fraudulent 
mixtures. 

One of the commonest adulterants is ground cocoanut shells 
(see page 221). Buckwheat products are also utilized. The 
black hulls ground with a little of the starchy matter are added 
to black pepper, and the middlings, which consist of the inner 
seed-cc^ts and some starchy matter, serve as a basis for white 
pepper, and when dyed, for other spices. In addition, sawdust, 
linseed meal, mustard hulls, almond shells, biscuit crumbs, plas- 
ter (gypsum), pepper shells (by-product obtained in preparing 
white pepper), and by-products from wheat, com, rice and other 
grains, as well as many other waste products, are used for 
adulterating the various spices. 

These spurious mixtures are sold, for the most part, in bulk 
or in packages without the name of the grinder. 

During the first three years after the passage of the Pure 
Food Law, 350 samples of spices sold in bulk were examined, 
of which 150 (or 43 per cent, of the whole number examined) 
were adulterated. 

During the present year, 216 samples of bulk spices were 
examined, of which 63 (or 29 per cent.) were adulterated. 

Frcan these figures it can be seen that the adulteration of 
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Spices has been and still is extensively practiced, but it should 
be noted that the percentage of adulterated samples in the whole 
number examined has decreased from 43 to 29 per cent, during 
the past few years. 

As bulk spices are still very commonly adulterated, the pur- 
chaser is strongly advised to buy only in sealed boxes bearing 
the name of a reputable dealer. 

Details with regard to the samples examined during the 
present year appear in Tables XXV and XXVI; a summary 
appears in the following statement : 

Examination of Spices. 



Black pepper 

White pepper 

Cajrenne pepper -- 

Huslafd 

Ginger 

Cinaamoii 

Allspice 



153 63 J16 

The adulterants detected in black pepper were wheat and 
buckwheat middlings, com meal, linseed meal, a cooked wheat 
product (probably biscuit), charred cocoaAut shell, mustard 
hulls, cayenne and pepper shells, or dirt ; in white pepper,— com 
meal, wheat and buckwheat middlings and cayenne; in cayenne 
pepper, — plaster (gypsum), sawdust, com meal and a red coal- 
tar dye ; in mustard, — wheat flour, com flour or starch, plaster 
and turmeric ; in ginger, — wheat, rice and buckwheat middlings, 
turmeric, cayenne and dirt; in cinnamon, — wheat middlings, 
mustard hulls, cotton seed meal, ginger and dirt; in doves, — 
clove stems, ground cocoanut shells and a wheat product (prob- 
ably biscuit) ; and in allspice, — the same a^ were found in 
cloves, and, in addition, pea meal. 
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Table XXV. — Spices not found Adulterated. 



3166 

9079 
aigS 



w>55 

a 186 

3397 
3396 

3181 

3348! 

31351 
3399 

3377 
1381 

3379 

4456 

ao77 



3394 



Blatk Ptpptr. 
Bridgeporl.— S. L. Feldmen, 340 Lindtey St 

C. Ruisell & Co.. 94S Main St 

Bristol.— G. S. Recd.Nonh MaiD ft Nonh Sts 

Danielson.— R. R. James & Co 

Quinnebaua Siore, Main St._ _ 

Gieennich. — Jotin L. Mabonej. 3S4 Greenwich Si. . 

Hartford.— W. I. Tollhurat. 55 Maple St 

Mlddtetown— D. D. Warner, Summer St 

"ew Briuia— H. Olderahaw Co.. 336 Park St, 

Unioo Trading Co.. 61 Aich St 

New Canaan— J. F. Sitliman 

New Haveo.— C. H. Harris. 161 Washington St 

Maber Bros., 731 Grand Ave 

New London.— J. R.Averyft Son, 19 Broad St 

New Milford.— A. G. Ferriss 

Norwich.— W. A. Church, so Market St 

Putnam.— J. E. Sullivan 

Rockville.— H. O. Keeney, Union St 

Ransom Bros.. 17 Market St 

Soutbington.— Finch & Laity Co 

Upson Bros. 

So. Manchester.- J. M. Burk, Prospect St 

So. Norwalk.— Conrad Becker, 41 Washington St. . 

jStfunford — W, W, Edwards. 99 Main St 

Stonington.— Slivers. 7a Water St 

Torrington.— Willis L, Pond, Main St 

Wateibury.— Pa. Merchandise Co.. no E. Main Si. 

White, Simmons Co.. 165 Bank St 

Walertown,— J. J. Keilly 

West Winsled.- KingftGay, Main St. 

Willimantic— A. A.Trudeau. MalnSt 



3164 
3097 
30S6 

3S53 

3193 



Bristol.— L. G. Me rick. Main and Prospect Sts... 

Mil/ord.— Perry ft Perry, River St 

Nen Britain.- Boston Grocery, Main St 

3109 New Haven.— S. S. Adams, 375 Howard Ave. , 

R. F. Copeland, uo6 Stale St. 

3133 New London. — Geo. H. Thomas. 437 Bank St... 
3148 Norwich.— H. D. Avery, 302 Franklin St. . 

1054 Wheeler Bros.. 3 Cliff St. 

3063 Putnam.— W. H. Mansfield ft Co, . 

3r7S So. Manchester.— G. F. Day. Charter Oak St.. 

3300 Torrington,— Torrington Cash Grocery. 36 Water St... 

3075 Willimanlic— H. C. Hall, J "■ " 



Cayenne Ftfitr. 
Bridgeport.--C. K. Bishop, 653 E. Washiogl*. 
Bristol.— P. Jennings, North Main and Center Sis. 

Groton.— C. W. Allyo 

Hartford.— W. Eustace, 119 Pearl St 

Meriden.— H. F. Rudolph ft Co.. 46 E. Main St... 
Middtetown.— Grand Union Tea Co.. 373 Main St. 
Naugaiuck.— Moulthrop ft Gray. »6s Water St.. — 
New Britain.— H. A. Hall. 313 Main St 
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Table XXV. — Spices not found Adulterated. — Continued. 




Caymttt Pifpir. 

II 16 New Haven. — A. Basserman. 111 Grand Ave. 

3119 D. M. Smith 4 Son, 38 Grand Ave 

aa7aNei»Mil/ord.—Acklej', Hatch* Marsh 

ai44 Norwich.— H. D. Raltion, 45 Broadway 

ai87 Rockville.~F. Farrenkopf, 30 Union St 

3179 So. Manchesier. — Bosion Grocerj. Main St 

3360 So. Noiwallc.— S, H. Raymond, 49 So. Main St 

34S4 W. Winsied.— DeminK& Pbelps, Main St 

2070 Williraantic— Bull Thompson. 79B Main St 

Mustard, 

3393 Ansonia.— 5. W. Smith A Co., 17B Main St." 

3319 Bridgeport.- P. E. McCaffrey, 1163 Main 5( 

ai37|Groion. — H. E. Marquardl 

3X59lH»rtfotd.— C.H.Bell. 689 Main Si.«_ 

31771 Mancheaier.—Balch & Brown, Depot Square" 

aoSslMlddleiowD.— Buell & Blatchley, 146 Main St.'... 
338S N a Dgatuck.— Carlson's Tea Store, t63 Church St.. 

iitS New Haven.— S. L. Sallsbuiy, 6 Grand Ave." 

2103! E. Wadewiti, 316 Columbuf Ave." 

3i37|New London, — W, M. Lucy, 193 Bank St 



3138 
3336' 

3065 
3346 

3073 



Pharmacy, 477 Bank St,'.. 

Norwalk.—C. L. Glover, 35 Wall St 

Norwich.— St icner's Pharmacy, Sbetucket and Main Sts.*.. 
Pa I nam.— Dresser' I Pharmacy* 



Willimantlc— Samuel Cbesbro. 74$ Main St.* 



GatgtT. 

3391 Ansonia.— Bristol Drug Co., 100 Main St.* 

3331 Bridgeport.- Coe & While, laja Main St 

3337! Geo. A. Jamieson, 1087 Main St." 

3309 Bristol.— Jas. D. Monagban, Prospect St 

3363 Danbury.— Barnum's Pharmacy, While & Main Sts."... 

305B Danielson. — Reeves & Greiner, 326 Main St. 

a4S3 East Winsied.- T. Baird & Co.. Main St.* 

3356 Greenwich. — S. A. Mosher, 139 Greenwich St 

flISS Hartford.- Cowles & Howard. 156 North Main St 

3160 Goodwin's Drug Store, 854 Main St.* 

ai76MancbeBter.— John P. Smith. Main St.* 

3087 Middletown.— W. F. Ackley & Co.. sga Main St 

3084 J.J. Curtin, 593 Mairr St 

33ljMilford.— Union Store Co.. Broad St. 

9104 New Haven.— 1. H. Levy, 376 Washington St.* 

3139 New London.- Nichols& Harris, itjSuieSl.* 

3333Norwalk.— Wm. Betts. 15 Main St 

3051 Norwich. — J. P. Halloway. 319 E. Main St 

3051 N. D. Sevln& Son. 141 Main St." 

3066 Putnam.— H. L. Burt* 

a3S9So, Norwalk.- E. G. Tomlinson, Main St.* 

3345 Stamford. — P. H. Morgan, 34 Atlantic Square*... 

at 34 Stoningtoit.— F. D. Burtcb & Co.. 57 Water Sl* 

3170 Thompsonville. — G. R. Steele, Main and Prospect Sts.* 
1090 Wal1ingford.—D. J. Tucker, Colony St.* 

3067 Wllllmantic— Baker's Pharmacy. Main St.* 
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Table XXV. — Spices not found Adulterated. — Continued. 



3334 

3373 
3*75 
3364 
3457 

3163 
3IS3 

ai5i 
3083 
919a 
3136 
3371 
3337 

3053 

3180 
13 JO 

SoSS 

3383 
9378 
33g3 
3458 



3108 
3130 
3145 

30Q3 



3064 
31B9 

3332 

3o6B 
3173 



Cinnamon. 

Bridgepon, — Lee k Kelchum. so Fairfield Ave 

BTistol.— C. A. Laae, 17 North Main St 

Danburj.— A. G. Benedict, 193 Main St 

W.W. Edwards, 147 Main St 

J. W. Smith, 63 Elm Si 

East Winsted.—Laj'kin & Sparks, Main St 

Gtoton. — G. S. Avery 

Hartford.— Cady & Lombard, 81 Albany Ave 

Greenbaum, Albany Ave. and Beldeti St.* 

Meriden.— Gram's Tea Store, E. Main St 

Middletown.— N, E. Tea Co., 443 Main St 

New Briuin.— E. W. Thompson & Co.. 181 Main St.* 

New London. — J. W. Miner, 51 Huntington St, 

New Milford.—G. H. Jackson 

Norwalk.— P. J.Lj-och.si Main St 

Norwich.— A. Francis & Son, Thames St 

Stanton & Tyler. S8 Main St 

So. Manchester— W. B. Chenej, Main St.* 

Stamford.— O. S. Brown, 10 Park Row 

WallinKford.— S. J. Hall, Main St. . ._ 

Shonelle'i Pharmacy, 76 Center St.* 

Waierbury.— L. P. S A. M. Guilfoil, 781 Bank St 

W. C. Nichols, 39 East Main St 

Spencer & Plerpont Co., 363 East Main St 

West Winsted.- E. W. King, Main St 

Willimaotic— C. DeVUlers, Main St.* 

Clevti. 

Bridgeport. — National Grocery Co., 956 Main St 

Danbury.— D. E. Ketcham&Co., 35 Elm St 

Meriden.— Kapilike & Quiolan. So E. Main St 

New Britain.— W. H. Pierce. ^2 W. Main Si 

"ew Haven.— F. J. Martle. 101 Diiwell Ave. 

Arthur Tennaot, 751 State St 

New London.- A. M.Stacy, IJ3 Stale St 

Norwich.— J. D. Cranston, 170 W. Main St 

So. Norwalk,— Lorenzo Dibble. 13 No. Main Si 

Wallingford.— Miner & Bridgelt. 66 Center St 

Willimaniic— C. R. Hibberd. 31 North St 

>n & Reade, 707 Main St 

Windsor LockB.—Geo. W. Gates, Main St 

AlUfite. 

Middletown. — I. B. Patterson, 110 Main Si 

New Haven.— N. E. Tea Co., 35 Congress Ave 

New London.— W. A. Murray. Bank and Shaw Sis... 

Norwich.— Tbos. Wilson, 7a Franklin Si 

Putnam. — Edward Mullen -._ 

Rockvilte.— McNeill & Conway, Market St 

Stonington.— S. H. Cbesbro, 146 Water St 

Weslport, — Beers Brothers 

Willimaniic.— Frank Larrabee. 16 Church St. 

Windsor Locks— James Keevers. Main St 

• Drug store. 
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CREAM OF TARTAR. 
By a. W. Ogden. 
Forty-one samples i>f cream of tartar have been examined 
this year, and are described in Tables XXVII and XXVIII. Of 
these, fourteen were bought of druggists and were in every case 
pure, none containing less than 99.3 per cent, of potassium 
bitartrate. Twenty-seven samples were bought of grocers, and 
of these eight were adulterated with acid phosphate of lime, 
starch, and sulphate of lime (plaster). Partial analyses of these 
adulterated samples are given in Table XXIX. 



Bovght of Dmggitti. 

BridBepori.— J, N. McNamara. 933 E. Main Si 

Bristol.-J. W. Sltelly. 36a N. Nlain Si... 

Danbury-.— Wheeler's Drug Store. 99 While Si 

Greenwich.— P. B. MonleIs,47a Greenwich St 

Hartford.— C. R. Gladding, 1103 Main St 

Meriden. — Cosmopoiilan Pharmacy, 43 E. Maio S(, 

Milford.— J, H. Barnes, Broad St. ... 

New Britain. — Bancroft's Phatmacy, 157 Main St. 

Roekville.— Filton's Pharmacy, Park Place 

So. Nor walk.— Apothecaries' Hall. 128 WashingtOD St., 

Stamford.— Parkpr award, 185 Main St 

Thorn psonville—E. N. Smith, Maio St 

Wa-.ertown.— D.G.Sullivan 

Willimantic- City Drugstore, Main St 

Bought of GrBcers. 

Bridgeport.— E. E. Wheeler, 475 Main St. 

Greenwich.- A.W Avery. 51 Greenwich Si 

—Russell Bros.. 3 Colony St 

iwn— D. I. Chapman. 146 Main St 

New Canaan.— Kinsclla& Smalihorn 

New Britain— G. B. Grocock, 250 Park St, 

New Haven.— O. Boeltgcr, aog Shellon Ave 

J. V. Raitlesdorfer, 97 Greene St 

New London.— W. A. Murray, 671 Bank St 

Norwaik.— F. D. La wt on. 47 Main St 

Norwich.— Disco Bros., 267 Main St. 

W. A Smith. 137 Main St 

Putnam.— A. C. Stetson 

South Manchester.- Citizen's Cash Store. Main St 

South Norwaik.- L. Joseloff. 7a No. Main St 

3344 Stamford. — H, S. Daskam, 59 Atlantic Ave 

8133 Stonington. — M. Pendleton, 63 Water St 

3331 Westport. — W. E. Osboro 

g074 Wiilimantic— Grand Union Tea Co., 735 Main St 



3296 

9366 

3353 



aiSB 
3347 



9317 
3351 

9099 



99-9 
99S 
99.8 
99.8 
99-8 
996 



99.6 
99-9 
99-9 



99.6 
99-9 
99.6 
99-9 



CBEAM OF TARTAB. 

Table XXVIII.— Adulterated Cream < 
Oct., 1900. 
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F Tartar. Bought 



i 


^. 


i 


«-»™.w,. 




B<mgJU of Grocer,. 


15 

8 

"5 


Acid phosphate of 
lime, starch, 

Acid phosphate of 
lime, ilarch. am- 
inoniaaluni. 

lime, siarcb. 


3057 

3>S7 




3369 

3183 

3171 




Acid phosphate of 

lime. 8 larch. 
Acid phosphate of 

lime, starch, 

toda alum. 
Acid pbosphaie of 

lime, starch. 
Acid phosphate of 

lime, starch . 


Norwich.— J. Connor & Son, 7s Water Sl 

ThompsoQvm«.-M. A Milchell, PtMpecl St.. 



Table XXIX. — Chemical Analyses of Adulterated 
Cream of Tartar. Bought Oct., 1900. 
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h 
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% 


$ 
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3310 


a6.6o 


041 


3.38 


0.00 


33-75 


e.6o 


0.00 


1.39 


aos7 


13.00 


0.94 


r.63 


3.13 


37.73 


10. so 




4" 


*3.09 


31 S7 




0.91 


WJ.30 






0.40 








3303 


38.63 




LIS 










aa 




336, 


9.8* 




1S.18 






10.47 






4.87 


3143 


17.00 


3.13 


3.34 


3.39 


37.16 








16.57 


ariii 






0.09 




38.5s 






0.6B 


3171 


ias6 


0-75 


14.79 


0.00 


8.93 


10.99 


0.00 


3.67 
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MACARONI, SPAGHETTI. VERMICELLI AND 
NOODLES. 

By A. L. WiNTON AND A. W. Ogden. 

Macaroni, spaghetti and vermicelli are made in Italy, France 
and to some extent in other countries from wheat flour rich in 
gluten. The flour is wet with hot water, kneaded into a doug^ 
and placed in a hollow metal cylinder provided at one end with 
a perforated plate. By means of a plunger the dough is forced 
through the perforations, thus forming tubes or cylindrical 
sticks which when dried are ready for the market. 

Noodles are prepared by European housewives and some 
manufacturers from flour, with tlie addition of a certain amount 
of eggs and salt. The dough is rolled into sheets and cut into 
strips or fanciful shapes. 

Most of the noodles on the market, however, although of a 
golden yellow color, are not made with eggs, but have about 
the same composition as macaroni, being dyed either with a 
vegetable color (commonly turmeric) or a coal-tar dye (tropeo- 
lins, dinitrocresol, Martins yellow, naphthol yellow S, etc.). 

Examination of Samples Sold in Connecticut. 
Analyses of 83 samples are given in detail in Table XXXI, 
and a summary of these analyses in the following statement : 

Table XXX.— Summary of Examinatioks of Macakoni, Spaohetti. etc. 

Macunxil, S|i4cliHti. Veralnlli. NoodlH. 

Uncolored, or colored with eggs ... 37 S 7 4 

Colored wiih turmeric o o o 10 

Colored with coal-tar d;es o o 3 11 

Color aot ideniified o O i a 

Total numberof lamples 37 S 10 38 

Macaroni. All the samples appeared to have been made from 
wheat flour without addition of any considerable amount of salt, 
e^s or color. The ash ranged from 0.38 to 0.96, the protein 
from 11.94 to 20.69, the nitrogen-free extract (including fiber) 
from 64.82 to 75.6c and the fat from 0.15 to i.ii per cent. 

Spaghetti and Vermicelli. The percentages of the ingredi- 
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ents were all within the limits given for macaroni. One sample 
was colored with a tropeolin (orange coal-tar dye), another 
with a nitro-color (yellow coal-tar dye), and another still with 
an unidentified dye. 

Noodles. Most of the samples were of about the same com- 
position as macaroni ; four, however (Nos. 3931, 3934i 4275 and 
3964) contained more than the average amount of protein and 
from 1.70 to S-70 per cent, of fat. From these figures and the 
reactions of the yellow coloring matter, it is reasonable to assume 
that these four were real egg noodle's. The colors of the 
remaining samples, some of which were labeled egg noodles, 
were derived from yellow and orange dyes. Ten were colored 
with turmeric, twelve with coal-tar dyes and two with uniden- 
tified colors. Two samples contained respectively 1.96 and 1.94 
per cent, of common salt. 

Methods of Analysis. 

The methods employed in the quantitative analyses are those of the 
Association of Official Agricultural Chemists. 

Testf for Dyes. Turmeric and nitro colors are extracted from the 
finely ground materials by long-continued shaking with alcohol, and are 
identified by the usual tests. 

The orange coal-tar dyes commonly employed are not dissolved by 
this treatment but are readily extracted by shaking with a mixture of 
10 parts of alcohol and one part of hydrochloric acid. The dye desig- 
nated "tropeolin"* in the table Is soluble in the acid alcohol, the filtered 
liquid b«iitg a rich orange color, which on evaporation at a gentle heat 
changes to a rose red. After a lime this rose red color also appears on 
the edges of the filter and in the extracted (but not washed) starchy 
residue. It disappears on addition of alcohol but reappears on drying. 
Ammonia changes the color of the extract to a golden yellow. 

The color dyes wool a dirty yellow by Arata's test which changes to 
rose red on addition of acid. Concentrated hydrochloric acid added to 
the powdered material imparts a rose red coloration. These reactions 
indicate that the dye is a coal-tar color closely related to methyl orange 
and is probably the same as Geissler* and Crampton find in butter colors. 

*J. Amer. Chem. Soc. 20, 110, 
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Table XXXI. — Analyses of Macaroni, Spaghetti, 




3850 
388; 
39oa 
4373 



3979 

4009 

3978 

3980 
3963 
4013 



3940 
3939 
3941 

3948 
4245 
4144 
4246 

4348 
4a47 
4046 



4047 
4343 



Matareni. 
Sold In bulk 

Sold io bulk 

Sceau D'or 

Rodier FilsetCie, Botdeaui, Lyoo, 

La Arraor Brandi 

W. A. Casde. Springfield, Mass 

Crown Brand, Gragnaoo, near Naples, 

Italy 

Sold in bulk 

Domenico Camina, Italia 

Mon. Marrede, Valence, France 

Sold in bulk 

Marveili, The Marvelil Co^ Detroit, 

Mich 

Calvt, Lyon, France 

Sold in bulk 

:, The Pfaffmann Egg Noodle 

Gold Medal. Daniels, Cornell & Co., 

Providence. R. I 

La Bella, Pinto, Aine et Cie,. L;on. 

Chevalier Pire el Fils, Toulouse, 

Sold In bulk"I.""!""""!."I""" 

Marin et Cie., Marseille. France 

Non Plus Ultra. A. Zerega Fils 

La Rosa, Geneva, Italy. 

Marca I'Aquila 

Sold in bulk 

Sold in bulk 

F. Scaramelli Fils el Cie.. Marseille, 

Franco Russe 

Campagnia Italiana 

Soonette & Co., Lyon, France 

Flag Brand, C. F. Mueller & Co., 
Jersey Cily.-, 

Sold in bulk 

Sold In bulk 

Rivals & Audibert, St. Loup les Mar- 
seille 

Club, Hotaling, Warner Co., Syracuse. 
N. Y 

Gordon Rouge ...<. 

Sold in bulk 

Domenico Camina 



Bridgeport.— WWa^e Store Co., 748 E. 

Main St 

BriiCel.—ioi N. Main St 

Amfurr.— Herman&Glazer.ai Elm St. 
HartUrd—K. H. Tillinghast, 341 Main 

iViflW/^toi^'.— W.k'"sVencer,''98'Main 
Si 

New Britain.—^. A. Hall. ai2 Main St. 
J. E. Murpby. 11 Franklin Sq 

Nevi Havm.—k.. Attlere, ajg Wallace 

St - -- 

C. F. Curtis, Slate and Bishop Sib... 
Gibbons Bros., State and Pearl Sis... 

SSg Grand Ave 

Johnson & Bro., Stale and Court Sis. 

R. H. Nesbit Co.. Elm & Church Sts. 
F. Rose, 177 Hamilton St 

J. L. Thuesen, 309 Oak St 

New LondoH. — J. R. Avery & Son, 19 

Broad Si 

W. M. Dait, 484 Bank St 

Keefe& Davis, 135 Bank St 

J. Rollo, 7oMain St 

NantalJi.—C. L. Glover. 35 Wall Si. ,. 

Nerviici.—V/. H. Cardwelt, ti8 Waler 

St 

Mohican Co.. z63 Main St 

Se. Nerwali.—N. Y. Grocery Co., Il8 

Washington St 

.S'/am/ori/.— F. Bandi, 31 Pacific Si 

37 Pacific Si 

Kirk & Dixon, 40 Atlantic Sq 

B. Polkin, 60 Pacific St 

fValeritity.—B]^nchetU, 35S S.Main St. 
Hewitt Grocery Co.. ao No. Main St. 

Market, 900 Bank St 

J. Tan, S98 So. Main St 

J.Tato, 36a W. Main St 

U'iltimanHc. — Amidon, 877 Main St... 

40 Jackson St 

C. R. Hibbard, North Si 

Winittd.-^C. Lavieri, Main St 

S. Pearlsky. a36 Main Si 

, Cooylc 



macaroni, spaghetti, veruicelu, noodles. i99 

Vermicelli and Noodles. 
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! 
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Aid. 


FrMilD. 
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Cok-r, 






% 


n 


% 
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% 




3933 
4194 
4171 


4 


13-36 
ir.64 
ia.71 


It 

047 


•.It 

13.37 


71.11 
70.9s 
74.11 


o!i8 
0.34 


Uncolored. 


4iai 


IS 


■0.34 


0.G4 


13.00 


75.60 


0.43 


" 


4049 
4091 

40Q3 


'3 


ia.65 
"■« 

ifl.33 


0.64 

0.66 

0.67 


13-19 
•3-87 
14.13 


73.81 
73-37 
73.36 


0.71 

0.3S 

0.63 


I 


3850 

388. 

■ta73 


S 
7 
15 

IS 


;;:p 

13.61 

14-33 
13-40 


0.3B 

0.70 
0,69 
0.60 
046 


14.69 

15.63 
ao.69 


71.85 

71.81 
73-71 


0.1s 
0-55 
0.30 
0.16 
0.63 


: 


4374 
3900 


6 


13.14 

13-38 


O.Q3 

0.45 


12.69 
ia.6a 


lit 


0.16 
0.73 


.. 


3860 


10 


ia.33 


0.49 


14.1a 


73,57 


0.49 




3979 
4009 


13 
IS 


13-39 
13-53 


0.66 


13.69 
13.87 


71.63 
73.6s 


0.60 
o.ag 


" 


3978 


13 


13-17 


0.50 


13,63 


73.19 


0.5a 




3980 
3963 


IS 


13.67 

I2.»4 


0.93 
0-7S 


16.94 
1344 


69.10 

73.30 


0-37 
0.27 




40(3 
4011 


w 


1347 
.3.1B 


0.50 
0.63 


13.56 

14-37 


73,84 
71.30 


0.63 
0.63 


" 


3967 
3940 
3939 
394 > 


15 
3 
8 

>S 


.3.64 
13.81 
"3-55 
12.94 


0.95 
0.65 
0.68 
0.61 


13.13 

12.06 
13-44 
13.00 


73.57 

73-33 

72,08 
73-07 


0.7s 
o.a6 

0.38 




3948 
4»4S 
4344 


15 


11.78 


0.58 


14.19 
13.13 

14.00 


73.15 
7348 
73.97 


0-59 
0.77 
0.38 




4»46 
4*48 
4347 


;! 


13.19 

13-47 
U.70 


046 


13.75 
16.06 
11.94 


73-58 
69,48 

7443 


0.4Q 

047 




4046 
4045 


»3 
"3 


13.80 
12.85 


0.6s 

0.50 


13.50 
14-69 


73.78 
71-S7 


0.37 
0-39 




4047 
4343 


IS 

s 


13.48 
ri.86 
.3.38 


0.85 

0.80 

0.73 


i4-6a 
14.94 
15-44 


73!o6 

70-37 


0.30 
0.34 
1.09 


:: 
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Table XXXI. — Analyses of Macaroni, Spaghetti, 



3933 

393S 
3936 

41 ao 

4065 

4064 



H. Rival*. Marseille, France, J. G 

Powers, New York 

Sold in bulk 

Sceaa D'or 



The Wiadmill Brand, Mantes, Fiance 
Cie.. Lyon. 



417* 
4>54 
4113 



Le L<on, Gobelin Fill el Ci< 

Crown Brand, Ljon, Fiance 

Clermont, Pujr-de-Dome, Fiance... 

Cleigei el Cie., Vesoul, France 

VirmiccM. 

La Floia. Long Twist 

Sold in bulk 

F. Scaiamelli, Fils el Cie., Marseille, 

Man, Margerie, Valence, Fiance 



LaBella, Pinto Aini et Cie., Lyon, 

Laroie et Cie., Lyon, France 

Monarch, Austin, Nichols & Co., New 

York 

Columbia, Columbia Mfg. and Imp. 

Co.. New York 



393" 
3934 
4160 

4134 

4183 
4067 
4066 
406S 
40St 



Golden Seal, The Anger Baking Co., 

New York 

Sold in bulk 



Briiigifiart.—H. E. Bailey & Co., 857 

Kossuth Si 

National Cash Giocei^-, qib Main St. 
Young's Cash Grocery, iS Fairfield 

Ave 

Hartfard.—). Cersosirao & Co., 588 

Asylum St. .... 

Hferu/em—H. E. Bushnetl, 75 W. Main 

St 

Kapltzke & Quintan, So E. Main St. 
JVew Briiaitt.—]. E. Murphy, 500 Main 

fferwic/i.—yi'k. Smith," V3V Main St" 

Danbtity.—VitaVaw, White St 

Dtrty.—O. Vaccaio, 176 Main St 

/TurZ/anf.— Guilfoil Co., igs Asylum Si. 
^(^ilrAitm. — Lawion &Wall.46S Main 

St 

J. B. Patterson, 110 Main St 

Utrii/eH.—'B\oc)t & Bchiens, 76 E. Main 

St.-- 

IftwHavem.—tAts. G. F. Gemer, Slate 

and Claik Sts. 

H. Hahn, 1337 Chapel St 

New Haven Provision Co., 384 Grand 

Ave. 

St. A'urtoali.—Q. S. Davenpoil, ao N, 
Main St 

BridgtpoTt.—G. Englehaidt. 5S7 E. Main 

Young's Cash Gioceiy, iB Fairfield 

Ave 

Danbury. — Hermann £ Glaiei, ai Elm 

St. 

Hartford.—^. Blumenthal, 155 Wind- 
sor Ave. 

S. Duswinsky, 19a Front St 

Mtridtn.—Q. A. Bauer. 73 W, Main Si, 

C. N. Dullon, 17 Colony St.. 

H. F. Rudolph & Co., 48 E. Main St. 
Middlelov/H.—Thoa. Walsh, 4B6 Main 

Si 

Afevi Britain. — Theo, Maurer, 77 Aich 

St 

New Haven. — S. S. Adams. 9 Shelton 
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MACARONIj SPAGHETTI, VERMICELLI^ NOODLES. 

Vermicelli and Noodles — Continued. 
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i 


l 


-- 


Alh. 


Prairfn, 


11 


,.,. 


-"■ 






K 


i. 


i« 


% 


» 




3933 
3935 


13 


13.03 
13.18 


0.68 

o-(6 


13-37 
13.13 


73.57 
73.61 


0-35 
0.6a 


UDColored. 


3936 


13 


13/* 


0.58 


13-37 


73.60 


0-39 




4t30 


>5 


ia.6Q 


0.6s 


ia.ai 


73.66 


ai9 




4064 


"3 
■ 3 


13.00 
13.68 


0.73 

0.67 


13.06 
11.94 


73.6a 
7340 


0.60 
0.31 




4090 
4013 


la 
■s 


1337 
I3.ai 


0.46 
0.66 


11.94 


73.9" 
7378 


0.33 

0-35 




417a 
41 sq 


lo 


11.48 
ia.o8 


S 


13.94 
>5.3« 


74.33 
71.53 


0.43 
0.31 


Not identified. 


4I3S 


»5 


11.98 


0,70 


»394 


73.01 


0.37 


Uocoloted. 


4048 
4050 


13 

IS 


I3.II 
13.7a 


0.7a 
0.6a 


14.13 
ia.06 


71.73 
73-97 


0.33 
063 


Uncolored. 
Nitro-colOT." 


4069 


10 


ia.73 


0.48 


14.1a 


73.31 


0.35 


TropeoUn." 


» 


13 


ia.33 
13.07 


0.69 
0.97 


13.8 ■ 

14.56 


73-95 
71.^7 


0.32 
0.43 


Uncolored. 


3904 


13 


13.70 


O.S3 


13.19 


73.11 


0.47 


" 


3968 


11 


.3.33 


0-73 


13.75 


73.81 


049 


" 


393" 


ao 


'3-53 


0.70 


15.00 


68.5s 


3.33 


Probably eggs. 


3934 


>o 


1 3.81 


a73 


14.69 


70.08 


1.70 


Prob»bl> eggs. 


4160 


IS 


13.4S 


0.56 


13.81 


73.9a 


0.36 


TropeoUn* 


4134 
4'a3 
4067 
4066 
406S 


16 


13.81 

11.67 
la.64 
la.13 

13.03 


0.57 
0.51 
0.8s 


1344 
13.35 

13.37 


73.83 
73.98 
73.6s 

73.8a 
73.36 


0.35 
0-59 
0.30 


Tucmerlc. 


4051 


■6 


la.93 


0.64 


15-37 


70.83 


0.14 


" 


4089 


16 


13.39 


0-97 


13.63 


73.76 


0.36 


" 


389s 


K> 


13-39 


O.S4 


13.19 


71.45 


043 


Tropeolin." 



* Coal-Iar dye. See foot n 
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4365 

3890 



3B91 
3977 
3976 



3965 
3938 
3937 



Needlts. 
Wide Egg Noodles, Bremen Mfg. Co.. 

New York 

limaK. The Pfaffmann Egg Noodle 

Co., New York 

xquUlte, The Phila. Noodle Co., 

Phila.. Pa 

Sold in bulk 

C. F. Mueller, New York 

Soldinbu!k_ 

Golden Egg Noodles, The French 

Delicacy Co.. New York 

Sold in bulk 

Sold in bulk 

Excelsior Brand, Deforlh Bros.. New 

York 

White Rose, Seeman Bros.. New York 
Monarch, Ausiio, Nichols & Co., New. 

York 

White Leghorn. C. F. Mueller & Co. 

lersej' Cily , 

Sold in bulk 



AVw Haven. — 5. S, AdaAis, 9 Sbelton 

O. Boetiger, 309 Shelton Ave 

H. Bochier, State and Olive StB 

A. Fehlberg. 116 Congress Ave 

Frederick Bros., Edward & Naeh Sis. 
Simon Hugo, 130 Crown St 

P. Jenteft Bro.. Broadway... 

H. Slrack, 13 Shelton Ave 

fftw Ltndffn, — Grocery, 138 Bank St... 

J. K. Kopp & Son, IJ3 Bank Si 

A^rwa/^.— Malheis, 9 Main St 

.JVarviUh.—\. T. Otis & Son. i6i Main 

St 

Se. Norw4at.~L. Dibble, 13 N. Main 
Si 

G. E. Freidrick. Railroad Ave 

Stamford.— 10 Pacific Si 

Stamford Cash Grocery. 68 Pacific Sl 
lVaUrbury.—l\. Freedland, 774 Bank 



MISCELLANEOUS EXAMINATIONS. 
By a. L. Winton, A. W. Ogden and M. Silverman. 

COLLECTED BY THE STATION. 

4198. "Konut. a pure Cocoanut Product. India Refining 
Co., Philadelphia." Bought of S. S. Adams, State and Court 
Streets, New Haven, for 45 cents per pail. 

Specific gravity at 98' C 0.869 

Refractive Indw at as" C 1-4S48 

Refractive Indei at 40' C i-440 

Iodine number 9.a6 

The product appears to be as represented. 
2434. "Wesson's Cooking Oil." Bought of Gibbons Bros., 
State and Pearl Sts., New Haven, for 25 cents per can. 
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MACARONI, SPAGHETTI, VERMICELLI, NOODLES. 
Vermicelli and Noodles — Continued. 
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I 


,..,. 


A... 


p™-. 


III 


Pu. 


Color. 






% 


i 


i 


i 


« 




«6s 


ao 


13.61 


0.58 


11.19 


74.11 


0.41 


Tropeolin." 


it¥> 


30 


11.53 


0.S6 


13.63 


7143 


0.56 


Tropeolin.* 


4*75 

38S4 
3SS" 
3901 


40 
6 
"5 
'5 


13.14 
ia.70 

13-75 
ta.So 


3.1st 

0.94 


16.69 

11.61 
11.69 
13.75 


61.33 
73.43 

73.34 

73-17 


0.34 
0.34 


Probahlj eggs. 
Turmeric. 


3881 
38,1 

3977 


!o 


"3-94 

13.30 
"95 


3.65t 
0.93 
0.5a 


13.1a 
13.31 
t3.Sl 


70.53 
7313 
73-a9 


0.76 
0.33 
0.43 


Tropeolin.* 

Turmeric. 

Tropeolin." 


3976 


15 


13.15 
H.89 


o-SS 
0.58 


13.61 
14.35 


71.17 
69.58 


0.41 

3.70 


Noi identified. 
Probably eggs. 


40IO 


"S 


.3.65 


0.50 


14.06 


73.50 


0.19 


Nol ideuUGed. 


3937 


16 


13-39 
13.63 


0.98 
o-SS 

048 


14-75 
13.35 


70.13 
71.66 
73-36 
73-14 


1.S3 
0.17 
0.13 
040 


Turmeric. 
Tropeolin.* 


4363 


15 


13.84 


1.17 


_L*:5*.- 


71-33 


0.71 


" • 



• Coal-tar dye. See fool n 



t Common salt 1.96. 



Specific gravity at 15.5° C aQSsS 

Refractive Index at 25° C i-47i3 

Refractive Index at 15.5° C 1-4744 

Haiphen test showed much cotton seed oil. The product 
consists largely or entirely of cotton seed oil. 



SENT BY PRIVATE INDIVIDUALS. 

3278. Butter sent by W. S. Thomas, Groton. Not found 
adulterated. 

3245, 4580-4583 inclusive. Wheat Flour sent hy Director C. 
D, Woods of the Maine Agricultural Station. None of the 
samples was found adulterated. 
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3989. Coifee sent by J. V. Rattlesdorfer, New Haven, con- 
tained more ground peas and chicory than coffee, 

3990. Black Tea, sent by J. V. Rattlesdorfer, was not found 
adulterated. 

4270. "Solar Baking Powder, Independent Baking Powder 
Co., successor, Chicago, 111." Sent by S. W. Hurlburt, New 
Haven. A phosphate powder, containing no cream of tartar, 
tartaric acid or alum. 

4578. Baking Powder, sent by C. Beers, Danbury ; an alum- 
phosphate powder. 

3052. "Cream Tartar," sent by D. M. Welch & Son, New 
Haven. Adulterated with acid phosphate, gypsum (plaster) 
and starch. 

3068. Cream Tartar, from D. M. Welch St. Son. Not found 
adulterated. 

421 1, 4212, 4213. Black Pepper, sent by Miner, Read & 
Garrette, New Haven. 4211 contained a corn product, charcoal 
and pepper shells; 4212 contained a wheat product, ground 
cocoanut shells and cayenne; 4213 was not found adulterated. 

3468, 4210. Black Pepper, sent by D. M. Welch & Son, New 
Haven, 3468 contained a wheat product, ground cocoanut 
shells and cayenne ; 4210 was not found adulterated. 

4595, 4596. Black and White Pepper, sent by the Charles W. 
Whittlesey Co., New Haven. Both samples were not found 
adulterated. 

4495 to 4498 inclusive. Black Pepper, Mustard, Ginger and 
Cloves, sent by the John T. Doyle Co., New Haven. The pep- 
per was adulterated with a wheat product, the other spices were 
not found adulterated. 

4502. Vinegar, sent by V, E. Jacobs, New Haven. Acidity 
3.59 per cent., which is below legal standard. 

4554- Vinegar, sent by E. Schoenberger, New Haven, 
Acidity, 4.2S per cent, solids 2.28 per cent. Both are above 
legal standard. 

3993- Lemon Extract, sent by J. V. Rattlesdorfer, New 
Haven, contained but a trace of lemon oil and but 40.6 per cent., 
by weight, of alcohol. Colored with naphthol yellow S. 

3992. Vanilla Extract, sent by J. V. Rattlesdorfer. Vanillin, 
0.38 per cent. ; coumarin, 0.08 per cent. ; colored with caramel. 
An artificial extract. 
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WORK FOR DAIRY COMMISSIONEK. 205 

FOOD PRODUCTS EXAMINED FOR THE DAIRY 

COMMISSIONER IN THE TWELVE 

MONTHS ENDII^G JULY 31, 1901. 

SusPECTpD Butter. 

Thirty-five samples were examined. Of these seventeen 
proved to be genuine butter free from any considerable admix- 
ture of oleomargarine. 

Eighteen samples were oleomargarine. 

Methods of Examination. 

Specific Crawly.— This is determined at the temperature of boiling 
water- by means of Westphal's balance, as first described by Estcourt 
and by J. Bell, Chero. News, Vols, xxxiv, 254, and xxxviii, 267, 

The balance is so adjusted that water at 15.5° C. shall represent 

With distilled water, at the temperature of boiling, the instrument 
indicates a specific gravity of .9635. If the specific gravity of fat at the 
temperature of boiling water is desired, using the weight of an equal 
volume of distilled water ai that temperatttre as a standard, the reading 
of the instrument must be multiplied by 1.039. 

We have also used for this determination a specilic gravity spindle 
made by Grelner of New York City, 6W inches long, reading from 
.8550- .S700, and graduated to show differences of .0005 in sp. gr. 

Volatile Fatty Acids. — These were determined by the Beichert method, 
the saponification being effected by the method of Leffmann and Beam, 
as described in the Analyst, xvi, 1891, p. 153. The result of the deter- 
mination is expressed by the number of cubic centimeters of '/» normal 
sodium hydroxide solution necessary to neutralize the acid distilled 
from 5.0 grams of the fat. 

Eramination with Ike Butyro-Refractometer of Zeiss. — All readings 
were made at the constant temperature of 25° C. All samples in which 
the critical line is below 54 scale divisions are regarded as pure, though 
Wollny suggests, to avoid all chance of overlooking slight adulteration 
with oleomargarine, that all samples should be chemically examined in 
which the critical line is afrove 52.5 scale' divisions. 

The specific gravity of the butter fat, determined as above, 
in the samples of oleomargarine or adulterated butter, ranged 
from 0.861 to 0.8609 ; t**e position of the critical line expressed 
in scale divisions of Zeiss' Refractometer ranged from 57.4 to 
60.0 at 25° C. 
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Molasses. 
Two hundred and thirty-one samples of molasses, sent by the 
Dairy Commissioner, have been examined, and of these twenty- 
five were adulterated with glucose syrup. 

Method op Examinatiok. 

13.024 gnus, (one-half the normal weight) of molasses are dissolved 
in about 80 cc of water, 3 cc. of baste lead acetate are added, the volume 
is made up to 100 cc and the whole thoroughly mixed and passed 
through a dry filter. The rotation of the clear and nearly colorless 
filtrate is determined, in a 300 mm. lube, with a Schmidt and Haensch 
half-shade double compensation polariscope. The readii^, doubled, 
is the sugar degrees or per cent No correction is attempted for the 
volume of the lead precipitate. 

To socc of the filtrate referred to above, are added 5cc conf C P. 
hydrochloric acid, and, after thorough mixing, the flask containing the 
solution is placed in a cold water bath, which is then quickly heated 
to 68° C. After standing at that temperature for 10 minutes, the con- 
tents of the flask are quickly cooled and the solution, filtered from 
lead chloride when necessary, is examined in a 220 mm. tube, provided 
with a water jacket The temperature is noted with the reading. This 
reading, doubled, gives the sugar degrees after inversion. 

Water, heated to 86° C, is then passed through the jacket and a third 
reading made at that temperature. 

The rotatory power of dextrose is not greatly affected by the tem- 
perature, but that of levulose diminishes as the temperature rises, so 
that invert sugar becomes practically inactive at about 86°. 

Vinegar. 
One hundred and sixty-four samples of vinegar were exam- 
ined so far as to determine acidity and total solids. Forty-one 
of these contained less than four per cent. — the legal standard 
of acid calculated as acetic acid — and twenty-four of the samples 
contained less than two per cent, of solids, the lowest observed 
being 1.24 per cent. 
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SUMMARY. 

In the following Table, XXXII, are given the kind and num- 
ber of Food Products examined by the Station during the 
preceding twelve months, exclusive of those tested for the Dairy 
Commissioner, the number of each kind not found adulterated, 
the numbers found adulterated by addition of a chemical pre- 
servative, or by other adulterants, and also the numbers which 
were marked "compound." 

From this it appears that of the 1,256 samples examined, 789 
were not found adulterated, 26 were compounds and 441 were 
variously adulterated. 

Table XXXII. — Summary of the Results of Examination 
OF Food Products in 1901. 



ll 



Milk I 388 

Cieam 14 

Coffee bean 1 7 

ftround : 43 

Black Pepper 35 

White Pepper ^. | 13 

Cajrenoe 17 

Mustard I 17 

Ginger 36 

Cinnamon a6 

Cloves I 13 

Cream Tartar I 34 

leliiM 10 

Jaro» I a 

Catsup, Sauces, etc | ao 

Cordials 3 

Vanilla Eilracl 21 

Vanilla Crystals I 1 

Lemon Eitraci j I4 

Orange Extract- ■ 3 

Strawberry and Raspberry Extracts. I i 

Macaroni | 37 

Spaghetti ; 8 

Vermicelli i 7 

Noodles j 4 

Miscellaneous 16 

Total '. 789 
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THE ANATOMY OF THE FRUIT OF THE COCOA 

NUT (COCOS NUCIFERA).* 

By a. L. Winton. 

i. morpholocv and macroscopic structure. 

Since the general structure of the cocoanut fruit has been 
treated by numerous writers on systematic and economic botany, 
only such facts are here given as are essential for a clear 
understanding of the relation of the parts and the microscopic 
structure. 

The flowers are arranged in spikes branching from a central 
axis and inclosed with a tough spathe usually a meter or more 
in length (fig, i), A single female flower is borne near the 
base of each lateral axis, and numerous male flowers are dis- 
tributed on all sides of the axis between the female flower and 
the apex. After the male flowers drop, each naked lateral 
axis persists and is a prominent appendage of the fruit (figs. 2 
and 3, S). Only one ovule of the three-cdled ovary comes to 
maturity, but the tricarpelary nature of the fruit is indicated 
by its triangular shape as well as by the longitudinal ridges and 
the three eyes or germinating hole of the nut. 
• The epicarp of the fruit (fig. 3, Epi) is a smooth tough coat, 
of a brownish or grayish color. 

The mesocarp (fig. 3, Mes) consists of a hard outer coat but 
a few mms. thick and a soft portion usually 3-4™ thick on the 
sides and much thicker on the base. Imbedded in the meso- 
carp are numerous longitudinally arranged fibers, varying 
in size from slender hairs to large, sparingly branching and 
anastomosing, flattened forms, 2-3°" broad. The large fibers 
are situated chiefly in the inner layers, with their flat surfaces 
parallel with the surface of the nut. 

Oftentimes the inner layers of the mesocarp become impreg- 
nated with a brown fluid, which on drying gives the thin tissue 
a mottled brown appearance. 

'European microscopists have studied the foods and adulterants which 
have come under their observation but have overlooked a number of 
distinctly American products. The writer has undertaken to fill in some 
of these gaps by a series of papers, of which this is the second. The 
first paper, on the anatomy of maize cob, was published in the Oester- 
reiehische Chemiker-Zeitung, 1900, p. 345, and also in the 24th Report 
of this Station, 1900, p. 186. This second paper has appeared in the 
American Journal of Science and Arts. 

Each paper will describe from the purely scientific standpoint the 
macroscopic and histological structure of the material investigated, and 
also in a final chapter point out the application of this knowlrage to the 
detection of adulteration. 
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Fig. 2. Half grown cocoa- 
nut fruit with calyx, and axis 
from which the male flowers 
have fallen. X H- 



Inner surface of 
t shell with ad- 
hering outer testa. At the 
Fig. I. Inflorescence of the cocoanut left the raphe, from which 

showing spathe inclosing the spikes, each proceed veins forming a 

with numerous male flowers above and a network over the surface^ 

■ingle female flower near the base. XH- X}i- 
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The endocarp, or shell (fig. 3, End), consists of a hard, dark 
brown coat, 2-6°™ thick, with numerous fibers adhering to the 
surface. Three nearly equidistant ridges (often indistinct) pass 
from base to apex, where they unite to form a blunt point. 
At the basal end, between the ridges, are the three depressions 
or eyes, the tissues of which are much softer and thinn^ thaji 
of the rest of the shell (fig. 3, K). Through the softest of 
these eyes the embryo, embedded in the endosperm directly 
behind it, escapes in sprouting. 



ties 
End 



Fig. 3. Ripe cocoanut fruit. S, lower part of axis forming the stem; 
A, upper end of axis with scars of male flowers; Bpi, epicarp; Met, 
mesocarp with fibers; End, endocarp or hard shell; T, portion of testa 
adhering to endosperm; Alh, endosperm surrounding cavity of the nut; 
K, germinating eye, X H- 

The testa of the anatropous seed (fig. 3, T, and fig. 4) is a 
thin coat of a light brown color, closely united with the endocarp 
without and the endosperm within. Embedded in the outer 
portion and extending from the principal eye nearly to the apex 
is the raphe, consisting of a thin band of vascular tissues about 
I™ broad, which sends off branches in all directions, forming 
a network about the seed. The endosperm with the inner por- 
tion of the testa may be separated from the outer testa and 
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endocarp by introdudng a knife blade between the layers. By 
this operation the veins are split, part of the vascular tissue 
adhering to the convex surface of the inner testa, and the 
remainder to the concave surface of the outer testa, so that 
both surfaces are covered with reticulations. 

The endosperm or meat of the cocoanut (fig. 3, Alb) is a 
white, fleshy layer, 1-2™ thick, in which, near the base, is 
embedded the small embrya While immature, the nut is filled 
with a milky liquid and has no solid endosperm, but as the 
ripening proceeds the endosperm is gradually formed and at the 
same time the milky liquid diminishes in quantity or entirely 
disappears. 

Cocoanuts yield food for man and cattle, oil, fiber, and other 
useful products. The epicarp and mesocarp are cut away from 
nuts designed for export, although invariably a small amount 
of the mesocarp with its libers remains attached to the shell. 
In removing the meat, the outer testa, as has been stated, also 
adheres to the hard shell, so that cocoanut shells consist not 
merely of endocarp, but also of a certain amount of mesocarp 
and testa. 

11. Histology, 

The microscopic structure of the cocoanut seed is described 
by Hanausek,* Harz,t Moeller,:|: Koenigg and other authorities 
on foods and applied microscopy. 

Cocoanut fiber (coir), which has long been extensively 
employed in making mats and cordage, and also cocoanut 
shell, which has been used for making knobs and other turned 
articles, were studied by Wiesner|| nearly thirty years ago, but 
his work was designed chiefly to distinguish the fiber fron 
other commercial fibers and the shell from the similar shell of 
Atfalea funifera. 



'Die Nahrui^- und Genussmittd aus dem Pflanzenreiche, Kasid, 
1884. p. ISS- 

JLandwirthschaftliche Samenkunde, Berlin, 1885, p. iiao. 
Mikroscopie der Nahrungs- und Genussmittd bus dem Pflanzenreiche, 
Berlin, 1886, p. 241. 

SDie Untersuchung landwirtschaftlich u. gewerblich wichliger Stoffe, 
Berlin, 189S, p. 291. 

j|Dte RohstofTe des Pflanzen-Reiches, Leipzig, 1873, pp. 436 and 789. 
(A new edition is being published in pans, but the chapters on the 
t have not yet appeared.) 
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Von Hoehnel* describes briefly the histology of coir, but, 
like Wiesner, does not appear to have understood the true 
nature of the stegmata. 

Weiss,t Engler and Prantl,J and s<Hne other authors refer 
briefly to the microscopic structure of parts of the cocoanut, 
but their descriptions are of little value in diagnosis. 

I. Epicarp. 
The epicarp or epidermal layer is about .ois"™ thick and is 
made up of tabular cells with dark brown contents. In surface 
view the cells are usually square, rectangular or triangular, with 
double walls about .005"^ thick and are arranged with some 
regularity in rows. 

2. Mesocarp. 
■ (a) Hard ground tissue. This tissue consists of thick- 
walled cells which are often tangentially-transversely elongated. 
In the iirst few layers the walls are about the same thickness 
as in the epidermis, without evident pores, but further inward 
they are more strongly thickened (double walls often .015°™ 
thick) and conspicuously porous. Still further inward they 
pass into the parenchyma of the soft ground tissue. 

(b) Bast-fiber bundles. In the hard ground tissue the 
bundles have no phloem or xylem but are composed entirely of 
bast-fibers with cell walls often thicker than the lumen. The 
number of fibers seen in cross section varies from two or three 
up to a hundred or more. Transitional forms between fibrous 
and fibro-vascular bundles occur further inward. 

(c) Soft ground tissue. The thin-walled parench)fma cells 
of the soft ground tissue are in some parts isodiametric, in other 
parts longitudinally elongated, and in still other parts trans- 
versely-tangentially elongated (fig. 8, w) . Wherever the brown 
liqjjid previously referred to has penetrated the inner layers of 
the mesocarp, groups of the parenchyma cells here and there, 
being impregnated with this material, are of a rich brown color 
and appear thicker-walled than the others (fig. 8, br). This 

*Dic Microscopic der technisch verwendetcn Faserstoffe, Ldpzig, 188?, 
p. 52- 
tAnatomie der Pflanien, Wien, 1878, t Band. 
JDic naturlichen Pflanzenf ami lien, II Theil, 3 Abteiluns, p. 22. 
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brown substance is quickly changed to a reddish color by caustic 
potash, but is not affected by alcohol, ether or the specific 
reagents for proteids, fats and resins. No immediate effect is 
produced by ferric chloride solution, but on long standing the 
color is changed to olive green. 

(d) Fibers {Coir). These are fibro-vascular bundles with a 
strongly developed sheath of bast-fibers. Toward the xylem 
side of the bundle, particularly in the large fibers, the sheath 



Fic 5. Transverse section of a large flattened (mesocarp) fiber of 
the cocoanut. sle, stegmata; /, shealh of bast fibers; ph, two phloem 
groups; X, xylem; p, parenchyma of ground tissue; a, rudimentary 
bundle belonging to small branch. X 90. 

usually diminishes in thickness and the vascular portion, as 
seen in cross section, is more or less eccentric, surrounded by a 
crescent-shaped sheath with the horns connected by a narrower 
strip. 

In the smaller fibers there is but one group of phloem ele- 
ments, but in the larger flattened fibers there are usually two, 
or occasionally more, groups separated from each other by a 
continuation of the sheath (fig, 5). Normally the xylem is 
near the inner flat side and the two phloem groups are approxi- 
mately symmetrica! with reference to the shorter axis of the 
elliptical cross section ; but often the xylem is near one of the 
narrow sides and the phloem groups are symmetrical with refer- 
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ence to the longer axis, and still more often the arrangement 
is diagonal or otherwise irregular. 

Mohl* in 1831 noted that the phloem in the stem of Calamus 
was normally divided into two distinct groups, and Knyf as 
well as other authors have since found the same arrangement 
in a number of palms. By the study of many sections, the 
writer has demonstrated that a cocoanut fiber with two phloem 
groups has also a double xylem, although in most sections no 
separation is evident, and the whole fiber consists of two simple 
bundles united side by side, which may completely separate 
further on in their course by the forking of the fiber. 

Serial sections cut through such compound fibers show that 
at the place of forking the phloem groups are still further 
separated and the xylem also is divided by bast-fibers, thus 
forming two distinct bundles which pass into the two branches. 
The phloem in each branch is at first entire, but further on, if the 
branch is lai^e it usually divides, and still further on the 
whole bundle may split up, with the formation again of two 
fibers. Occasionally a fiber which has no evident division of 
the xylem has four groups indicating that the fiber is composed 
of four united bundles, which, on branching, form two fibers 
each with a double bundle. 

Large fibers not only fork but also send off small lateral 
branches. The rudimentary bundles belonging to such branches 
may often be seen in cross sections of the trunk fiber below the 
place of branching (fig. 5, a). 

a. Stegmata (figs. 5 and 6, ste). — As seen in surface view 
these are circular or elliptical cells from .008 to .020°™ in diam- 
eter, which extend in longitudinal rows over the surface of the 
fibers. Longitudinal sections show that the cells are biconvex, 
fitting into depressions in the bast-fibers, and that the outer 
walls are exceedingly thin, while the inner and side walls are 
strongly thickened, thus bringing the cell cavity near the outer 
surface. Inclosed in each cell and filling it almost ccmpletely, 
is a silicious body, from ,006 to ,012"" in diameter, with wart- 
like protuberances on the surface which fit into corresponding 
depressions in the cell walls (fig. 7). That they are composed 



*Palmarum Structura, Translation in Rajr. Soc. Reports and Papers, 
1849. P- 29- 
tVerhandl. d. Bot. Ver. Prov. Brandenburg. Bd. xxiii, 1881. pp. M-IogL 
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of silica is demonstrated by their incombustibility, their insolu- 
bility in hydrochloric and nitric acids and their ccmiplete solu- 
bility in hydrofluoric acid. Their appearance is particularly 
striking in tangential sections which have been heated on a cover 



Fig. 6. Longitudinal section of a large (mesocarp) fiber of the cocoa- 
nut, stt, stegmata; Si, silicious body; /, bast fibers; t, tracheids with 
small pits; (', tracheids with large pits; sp, spiral trachea; r, reticu- 
lated trachea; tc, scalariform trachea; t, sieve tube; c and c", cambi- 
fonn cells. X 300. 

glass until thoroughly carbonized and finally treated with 
hydrochloric acid on the slide. The heating should be per- 
fonned at dull redness, since at a higher temperature the bodies 
lose their characteristic appearance. 



Fig. 7. Silicious bodies from the st^mata of cocoanul fiber. X 1500. 

Wiesner* refers to these stegmata as "bast parenchyma," and 
from his description it would appear that he considered them 
silicified cells and did not understand that they are sclerencky- 
matised cells with silicious contents. Von Hoehnel,t who uses, 



;ti by Google 



2l6 CONNECTICUT EXPERIMENT STATION REPORT, I9OI. 

however, the term "stegmata," also appears to have fallen into 
the same error, 

RosanoS* found stegmata in twelve species of palms, and 
Kohl.t who has made an exhaustive study of the subject, in 
twenty-three additional species. Neither author mentions 
Cocos nucifera, but Kohl found in C. flexuosa stegamata with 
sillcious contents which answer the description of those in coir 
fiber. 

/9. Bast-fibers (figs. 5 and 6, f) completely surround the 
bundle. They vary in length up to 2™" and in diameter up to 
.03°™. The double cell walls are from one-half to one-sixth 
the breadth of the lumina, with conspicuous pores and diagonal 
markings. In lon^tudinal section the walls adjoining the steg- 
mata are sinuous in outline, due to the depressions into which 
the stegmata are fitted. On the edge of the xylem the bast- 
fibers pass into tracheids (fig. 6, 0- 

7. Xylem (fig. 5, x; fig. 6). The elements are trachse, 
tracheids and various forms intermediate between tracheids and 
bast-fibers and tracheids and parenchyma. 

The tracheae range in diameter up to .05"", the larger 
(found in large fibers) being reticulated (fig. 6, r) or scalari- 
form-reticulated (.re), the smaller (found both in large and 
small fibers) being spiral or reticulated spiral. Among the 
spiral trachex one finds considerable variations both as to their 
size and the steepness of their spirals. As might be expected, 
those in the protoxylem often have delicate spirals with turns 
wide apart. An intermediate form is shown in fig, 6 {sp). 

The tracheids, distinguished from the tracheae by the trans- 
verse or diagonal partitions and by their smaller size and thin- 
ner walls, likewise display an interesting diversity of size and 
form. Among these are forms with large pits and curious 
reticulations (fig. f), also transitional forms between tracheids 
and bast-fibers (t) on the one hand, and tracheids and paren- 
chyma on the other. 

B. Phloem. Sieve tubes and cambiform cells make up the 
phloem (fig. 5. M)- 

Measured in cross sections, the diameters of the sieve tubes 
vary up to .03"". In longitudinal sections it may be seen that 

B9, p. 389. 
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the sieve plates are either at right angles to the walls or oblique 
and that oftentimes they are covered with callus through which 
run a few indistinct pores (fig. 6, s). 

Cambiform cells occur singly, in rows and in groups among 
the sieve tubes and also at the edges of the phloem. Those 
among the sieve tubes are for the most part small (about .oos"" 
in diameter), prismatic and with abundant protc^lasmic con- 
tents (fig. 6, c'). They correspond to the "geleitsetlen" of 
Wilhelm, Tschirsch*" and other authors except that the walls 
adjoining the sieve tubes, so far as the writer has observed, are 
not pitted. 

At the edges of the phloem, particularly adjoining the xylem, 
the cambiform cells are larger (often .or"™ in diameter) and 
are often empty. The differences between these forms are, 
however, so slight and perplexing that the writer, following the 
example of De Eary and Strassburger, prefers to group them 
all under the head of Cambiform cells. 

(e) Intercellular spaces, such as occur in the protoxylem of 
many monocotyledinous plants, are seldom, if ever, seen in coir 
fibers, but oftentimes, although less commonly than in the hard 
shell, the phloem and part of the xylem are destroyed during 
growth, leaving a channel in the bundle. 

3. Endocarp. 

This coat, known commonly as the shell (fig. 8, End), is a 
dense aggregation of stone cells, among which run ICMigitudi- 
nally partially destroyed bundles. 

(a) The stone cells with their thick, deep yellow walls, 
branching pores, and dark brown contents, present a striking 
and characteristic appearance. They are either isodiametric or 
strongly elongated, the latter (often 0.2™" long) being usually 
spindle or wedge-shaped, although hammer-shaped, hooked and 
various other curious forms abound. 

A study of sections shows that the elongated cells are 
arranged in groups, commonly with the longer diameters in 
tangential-transverse directions and are best seen in cross sec- 
tions of the shell (fig. 8, gst), but in some groups, particularly 
those adjoining the bundles, they pass longitudinally about the 

*See Tschirsch, Angewandte Pflanzenanatomte, Wien, i88g, p. 349. 
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bi 



Fig. S. Transverse section of a cocoanut shell. End, endocarp or 
hard shell; Met, adhering mesocarp; T, adhering outer testa; tv, 
colorless pareodiytna of mesocarp ground tissue; br, same as w but 
impregnated with a brown substance; g, vascular bundles in the endo- 
carp, with phloeni and xylem partially obliterated; Ui, longitudinally 
elongated and isodiametric stone cells; qst, transversely el^igated stone 
cells. X60. 
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shell (fig. 9, 1st). It is evident irom fig. 8 that more than half 
of all the stone cells are tangential ly- transversely elongated. 
Those which appear isodiametric (1st) are partly cells which 
are isodiametric in three dimensions and partly longitudinally 
elongated cells in section. 

Groups of thinner-walled cells with dark brown contents are 
occasionally met with. 

The brown contents of all the endocarp cells react the same 
as the brown impregnating material of the mcsocarp. 

(b) Vascular bundles are studied with difficulty in the mature 
shell. By the rupture of the phloem and part of the xylem 
during growth, passages are formed which, in shells trans- 
versely cut or broken, are evident to the naked eye as minute 



Fig. g. Longitudinal -radial section of cocoanut endocarp through the 
stone cells and edge of bundle, gsl, transversely elongated and isodi- 
ametric stone cells; 1st, longitudinally elongated stone cells; /, thick- 
walled porous cells; g, pitted trachea; sp, spiral trachea. X300. 
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holes. The stracture of the bundles is still further obscured by 
the presence of fungus threads and spores. 

In structure the bundles differ from those of the mesocarp 
fiber, the bast-fibers being- replaced by forms intermediate 
between fibers and tracheids (fig. 9, /). The vascular elements 
are chiefly spiral trachex (sp.), and pitted tracheae (g), the 
latter being especially noticeable. 

4. Testa. 
Several microscc^ists have studied the testa, but, owin^ 
doubtless to differences in the material, hardly two of them 
agree as to the number of coats or the character of the elements. 



Fig. 10. Tangential senion of the outer testa of the cocoanut showiDg 
the ground tissue of thick-walled porous cells. Most of these are empty, 
btit a few contain brown contents in the form of globules (fc) or films 
with circular openings (w), */, colorless store cell; sp, spiral trachea. 
X300. 

The description which follows is based on the examination of 
numerous specimens. 
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(a) Outer testa. This coat consists of a ground tissue of 
Urire, variously shaped cells, crossing oat another in all direc- 
tions (fig. 8, T, fig. lo), between which ramify the veins. 

Most of the ground tissue cells have colorless double walls, 
from .004 to .010'™ thick, with conspicuous (sometimes lai^) 
pores, but in the inner layers they often have thinner walls 
without evident pores and except for their shape bear no 
resemblance to the other cells. 

As a rule, the cells are empty, but swne here and there con- 
tain a brown substance apparently the same as is contained in 
the mesocarp and endocarp, which often takes the form of 
spheres (fig. 10, k), disks, or films with circular openings (v). 

Colorless stone cells (fig. 10, si) are present in the outer 
layers and contrast strikingly with the deep yellow stone cells 
of the endocarp. 

The conspicuous elements of the veins are spiral tracheae, 
pitted tracheae and elongated cells intermediate between pitted 
tracheae and the porous cells of the ground tissue, and are not 
distinguishable from the same elements of the endocarp bundles. 
(See fig. 9, sp, g and f.) 

In breaking away the meat, the separation is through the 
middle of the veins and the inner layers of the outer testa, 
nearly all the ground tissue and about half of the vascular 
elements remaining on the inner surface of the shell. 

(b) Inner testa. Firmly attached to the endosperm are from 
ten to twenty layers of small isodiametric or slightly elongated 
cells. The double walls are about .003"™ thick and free from 
pores. These cells contain a material varying in color from 
light yellow to dark brown, which either fills them completely 
or occur? in globules, films, etc., as in some of the cells of the 
outer tests. In the layer adjoining the endosperm the cells 
are smaller and have darker brown contents than the cells in 
the other layers. 

S- Endosperm. 

Although the microscopic character of the endosperm has 
been fully explained by Harz, Hanausek and Moeller, a brief 
description is here given to accompany the descriptions of the 
other parts of the fruit. 

In the outer layers the prismatic cells are nearly isodiametric 
(about .05"" in diameter), but further inward they are radially 
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The outer testa or lining of the shell also forms a consider- 
able part of the powder, the most striking elements being the 
thick-walled, porous cells (p) and the vascular elements. 

Colorless cells of the mesocarp ground tissue (w) are not dis- 
tinguishable from the parenchyma of many other plants, but 
when impregnated with the brown substance which has been 
described they are striking objects (frr). Potassium hydrate 
changes the color of these brown cells to a reddish brown, but 
ferric chloride does not produce any immediate effect, thus 
distinguishing them from the brown cells of allspice seed, the 
color of which potassium hydrate removes and ferric chloride 
changes at once to a green. 

Spiral, reticulated, and pitted trachea {sp, t and g), from the 
mesocarp, endocarp and testa bundles, are also frequently met 
with in the powder, the pitted trachea bdng quite unlike any 
vascular elements of the spices. 

The stegmata (ste) of the mesocarp fibers with their silicious 
contents are characteristic, but they are difficult to hnd owing 
to the great preponderance of other tissues. Bast-hbers (f) 
are more liable to be encountered than the stegmata, but they 
furnish less conclusive evidence. 

Spices adulterated with charred cocoanut shells ^ow under 
the microscope black, opaque fragments which are not bleached 
by aqua regia or nitric add and potassium chlorate. Except 
in cases where some of the stone cells or other elements have 
escaped charring, this material cannot be distinguished from 
other forms of charcoal. 

Chemical analysis is a valuable adjunct to the microscoiHC 
examination and often determines approximately the extent of 
the adulteration, but since other nut shells have a similar com- 
position, the microscope is essential for the identiiication of 
the particular adulterant present. As was pointed out by the 
writer* five years ago, the crude fiber obtained in the process 
of analysis is particularly suited for the microscopic detection 
of stone cells and other tissues. 

The radical difference in composition between cocoanut shells 
and the spices to which they are added is shown by the follow- 
ing results by Winton, Ogden and Mitchell-t 

■Conn. Agr. Expt. Sta., Rep. 1896, p. 34. 
tibid.. Rep. 1898, pp. 198-211. 
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highly esteemed instructor, Prof. Dr. Josef Moeller of Graz 
University, Austria, for kindly assistance in the early part of 
this investigation. The work was begun in Prof. Moeller's 
laboratory during the autumn of 1899, but after a year's inter- 
ruption was finished at this Station. 

Acknowledgment is also due Prof. E. Gale of Mangonia, 
Florida, who generously furnished material for study, and also 
Herr F. X. Matalony of Vienna, who skillfully reproduced on 
wood the author's drawings. 

MICROSCOPIC INVESTIGATION OF FRUITS. 

BV A. L. WlNTON- 

The following adulterants used in fruit preserves, viz : glucose 
sirup, chemical preservatives, artificial colors, starch and some 
other materials may be detected by diemicaJ analysis ; • but 
vegetable matter of organized form, such as the pulp of 
inferior fruits and vegetables, foreign seeds, etc., can be identi- 
fied only by microscopic examination. A thorough knowledge 
of the histology of the fruits themselves is essential for the 
prosecution of this work. 

A number of botanists and food analysts have studied the 
microscopic structure of edible fruits, but the former have not 
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considered the subject from the diagnostic standpoint while the 
latter have too often shown a lack of knowledge of vegetable 
histology. Furthermore, a number of fruits have not been 
investigated at all and parts of those which have been investi- 
gated have escaped attention. 

In the Summer of 1901, the writer began a study of some of 
the fruits grown in the United States. Although the primary 
object of this work was to secure data for use in the detection of 
adulteration, other points of scientific interest have not been 
overlooked. 

Investigations of the following fruits, with thirty-three draw- 
ings, have already been completed: the cultivated strawberry 
(Fragaria Chiloensis Ehrh.), the American wild strawberry 
(F. vesca L.), the American red raspberry (Rubus strigosus 
Michx.), the black raspberry (R. occidentalis L.), the black- 
berry {R. nigrobaccus var. sativus Bailey), the dewberry {R. 
villosus Ait,), the red currant (Ribes rubrum L.), the black 
currant (R. nigrum L.), the American gooseberry {R. oxycon- 
tkoides L,), the European gooseberry {R. Grossularia L.), the 
American cranberry {Vaccinmm macrocarpon Ait.), and the 
huckleberry (Gaylussacia resinosa Torr and Gray), 

Owing to delay in securing reproductions of the drawings, it 
was found impracticable to include the papers describing this 
work in this report, but it is proposed to publish them soon in a 
scientific journal and subsequently in the report of this Statical 
for the ensuing year. 
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FIRST REPORT 

STATE ENTOMOLOGIST OF CONNECTICUT 

To the Board of Control of the Connecticut Agricultural 
Experiment Station: 

I herewith transmit my first Report, as State Entc»nologi3t, 
covering die time from July ist, 1901, when the law creating 
this (rffice went into effect, to December 31st, 1901, Though 
this includes a period of only six months, it is desirable that 
such reports be made at the close lather than in the middle 
of a season's work. The results of certain experiments which 
were made before the passage of the Law Concerning Insect 
Pests, are contained herein, as it is advisable to include in one 
report all the entomolc^ical work of the season. 

The account of receipts and expenditures covers only three 
months, July ist to September 30th, 1901, in order to make 
the fiscal year in the future correspond with the State fiscal year. 
Respectfully submitted, 

W. E. Britton. 

Report of the Rscsipts and Expenditures op the State Entouologist 

FOR THE Pkkiod from June ist, 1901, to Sefteuber sofh, 1901. 

Receipts. 

Advanced by William H. Brewer, Treasurer (550.00 

Expenditures. 

Laboraiorjr assistance (150.00 

Priming 59-35 

Posuge ai.95 

Stsiioneiy 5-35 

Telephone and Telegraph 1.05 

Express .35 

Library 6.a5 

Scientific apparatus and supplies 166.23 

Office supplies 3-73 

Traveling, nursery inspection 7.05 

Traveling, orchards, gardens, etc 6.90 

$438.00 

Balance on hand 133.00 

tS 50.00 

Mtmorahdum — This account of the Slate Entomologist has been duly 
audited by the State Auditors of Public Accounts. 

DigmzedbyGoOglc 
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State Provision for Entomological Work. 

The damage caused by the San Jose scale-insect has been 
the inciting cause of the enactment of laws, in more than half 
the states of the union, aiming to prevent the further ^read 
of this and other pests. In some cases the laws aim only to 
control the pest by rigid inspections and by restricting the ship- 
ment of nursery stock. In others, provision is made for the 
investigation of the habits of insect pests of all kinds, and for 
testing remedies. 

Since 1897, in the absence of any Connecticut laws requirii^ 
it, the Station had been called upon to inspect nurseries and 
to issue certificates where the circumstances warranted it ; for 
without some such arrangement Connecticut nurserymen found 
themselves debarred from shipping stock into those states where 
inspection laws were in force. 

This arrangement afforded no real protection to purchasers 
of nursery stock in Connecticut, as has been pointed out.* The 
rapid spread of the San Jose scale, and the increased interest 
in fruit growing in the State, made it evident that scone means 
of protecting Connecticut fruit growers must be devised. The 
matter was discussed informally by the leading orchardists and 
nurserymen, who expressed a desire for legislation which 
would provide that the nurseries be kept clear of insect pests, 
and which would also assist the fruit growers by testing 
methods of destroying the San Jose scale, and by investigations 
concerning other insect pests. 

At the annual meeting of the Connecticut Pomological Society 
at Hartford, February 7th, 1901, resoluticms were adopted call- 
ing attention to the destruction caused by the San Jose scale, 
and recommending that a law be enacted to protect the fruit 
interests of the state from this dreaded pest. A bill was intro- 
duced into the legislature and thoroughly discussed at a hearing 
before the joint committee on Agriculture on March 19th. The 
discussion led to the drafting of a substitute bill wliich met the 
views of the fruit growers represented and of the committee. 
This was passed on June 4th and approved by the Governor 
on June loth. The text of the law is given below ; 

•See Bulletin 135, p. 5, and Report of the Conn. Pomological Society 
for igot, p. 107. 
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The Insect Pest Law.* 
Chapter 122. 

AN ACT 

Concerning Insect Pests. 
Be it enacted by the Senate and House of Representatives in 
GenercU Assembly convened: 

Section i. The board of control of the Connecticut Agri- 
cultural Experiment Station, at New Haven, shall designate 
and appoint a man qualified by scientific training and practical 
experience to be state entomologist during the pleasure of the 
board, and to be responsible to said board for the performance 
of his duties as prescribed in this act. The state entomologist 
shall have an office at the Experiment Station in New Haven, 
but shall receive no compensation other than his regular salary 
as a member of the station staS. He may appoint such number 
of deputies, not exceeding three, as he may deem necessary or 
expedient. 

Sec 2. It shall be the duty of the state entc«nolc^st, either 
personally or through his deputies, to visit any orchard, field, 
garden, nursery, or store-house, upon the request of the owner, 
to advise treatment against pests. He may inspect any orchard, 
field, or garden, in public or private grounds, which he may 
know or have reason to suspect is infested with San Jose scale 
or any other serious pests; may from time to time issue such 
circulars and bulletins as in his judgment are needed to convey 
information about pests, which publicaticms may be issued as 
bulletins of the said experiment station ; may also conduct such 
experiments and investigations regarding injurious insects as 
will tend toward a better understanding of them and the reme- 
dies for their attacks; may diffuse such information by means 
of correspondence, lectures, and published matter; and may 
employ such assistance in his office, laboratory, or in the field, 
and purchase such apparatus and supplies as he may deem 
necessary for the successful prosecution of his duties. He shall 
keep a detailed account of expenses and shall publish each year 
a report of such expenses, and of the work done under this act. 

Sec 3. All nursery stock shipped into the state from some 
other state, country, or province, shall bear on each box or 



•The law was printed in Bulletin 134. 
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package a certificate that the contents of said box or package 
have been inspected by a state or government officer and that 
said contents appear to be free from all dangerous insects or 
diseases. In case nursery stock is brought within the state 
without such a certificate, the consignee may return it to the 
consignor at the latter's expense, or may call the state entomol- 
ogist to inspect the same and deduct the costs of such inspec- 
tion from the consignor's bill for such stock. This section shall 
be deemed to be a part of every contract made in this state for 
the sale of nursery stock to be shipped into this state. 

Sec. 4. All nurseries or places in the state where nursery 
stock is grown, sold, or offered for sale, shall be inspected at 
least once a year by the state entomologist or one of his depu- 
ties, and if no serious pests are found, a certificate to that effect 
may be given. If such pests are found, the owner shall take 
such measures to suppress the same as the state entomologist 
shall prescribe. If such measures are not immediately taken by 
the owner of such nursery or place, such certificate shall be 
withheld, and any nurseryman who does not hold such a certifi- 
cate after the first annual inspection as herein prescribed, who 
shall sell or otherwise dispose of nursery stock in the state, shall 
be fined not more than fifty dollars. The form of certificate as 
well as the season for inspecting nurseries may be determined 
by the state entomologist. The state entomologist or any of his 
deputies shall at all times have the right to enter any public 
or private grounds in the performance of any duty required by 
this act. 

Sec, 5. The sum of three thousand dollars annually for two 
years is hereby appropriated for carrying out the provisions of 
this act, and the comptroller is hereby directed to draw his 
orders therefor quarterly on the treasurer in favor of the treas- 
urer of the Connecticut Agricultural Experiment Station, who 
shall hold the same subject to the order of the state entomologist. 

Sec 6. Thb act shall take effect July i, 1901. 

Approved June 10, 1901. 

Scope of the Law. 
A careful examination of the law shows that it was conceived 
in a broad spirit, and that it aims to provide for research and 
the diffusion of information which shall enable orchardists 
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and nurserymen to rid their own premises of insect pests, and 
to keep them dean, rather than to authorize any condemnation 
or destruction of private property by a state trfficer. 

The law gives the state entomologist only advisory power; 
he cannot order the destruction of trees no matter how badly 
they are infested, and he has no police duties to perform. 

It provides for the annual inspection of ail nurseries in the 
state in order to keep them in the best possible condition. If 
found infested, the entomolc^ist will advise the proper methods 
to destroy the pests, and if the owner refuses to comply, the 
certificate will not be granted. 

After the first inspection every nurseryman is required by the 
law. Section 4, to have a certificate from the state entomologist 
before selling nursery stock within the state, under penalty of 
fifty dollars fine. 

The law also requires that all nursery stock shipped into the 
state shall be accompanied by a certificate of inspectim by a 
state or government officer. Failure to observe this rule should 
be reported in each case to the state entomologist. 

The law provides for the dissemination of knowledge by 
means of publications, lectures, correspondence, etc., and the 
entomolc^st is expected to visit any orchard, nursery, store- 
house, garden or field, when called upon to make an examina- 
tion of conditions, and to advise treatment. 

The state entomologist, and his deputies, are given the right 
to enter, at any time, any public or private grounds in the per- 
formance of their duties. 

None of the appropriation provided for in this bill can be 
used to pay the salary of -the state entomologist, but may be 
used to pay the salaries of deputies (not to exceed three in 
number) or for assistance in the field and laboratory as is 
deemed necessary. The entomologist's salary is paid by the 
experiment station. 

Organization and Progress of the Work. 
At a meeting of the board of control, held at the station on 
July lOth, 1901, the writer was appointed state entomologist. 
The office, laboratory, microscopes, and other apparatus previ- 
ously used in this department, were placed at the disposal of the 
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entomologist for the new work. Though the law went into 
effect July 1st, the mcoiey appropriated for insect work was 
not available until the- end of the first quarter, October 1st. 
The board of control authorized the treasurer of the station 
to advance money to the state entomologist so that the work 
could be immediately begun. An excellent photc^rai^ic outfit 
was purchased and an expert photographer was employed for 
nearly six weeks to prepare illustrations of insects for future 
use in publications and lectures. Over two hundred negatives 
have been made showing the various aspects of insect life, 
injury to plants, and apparatus for destroying insects. Over 
one hundred and fifty lantern slides have now been prepared 
for use in lectures. Most of these are from original negatives, 
though a few were purchased. A small acetylene lantern 
was procured for exhibiting the slides at farmer's institutes, 
grange meetings, etc. 

Between July 1st, when the law became operative, and 
December 31st, 1901, twenty-six nurseries were in^Kcted and 
twenty-five certificates granted to nursery firms, as follows: 



Atwaiet. C. W 

Barnes, I. R 

Bowditch, J. H 

Burt&Co.C.R 

Bjiler & iBwell Co.. The 

Cheshire Nursery Co 

Comsiock & Lj'on 

Cooine. Frank E 

Coniray. W. B 

Crane, SiephcD 

Elizabeth Park Nursery . 

Elm Cily Nursery Co 

Gardner, R H 

Gurney & Co., H. H 

Hale. J. H 

Hoyi'i Sons. Stephen 

Hum&Co., W. W 

Jackson, B. A 

Jackson, E. B 

Longden, C. E 

Plerson, A. N 

Piatt, Frank S 

Purinlon, C. O 

Veitch Co , The Robert . . 
Wallace, W.E 



Locuton. 


'IffiSS- 


"sss- 


New Haven 


Oct. S 




Yalesville 




ta 


Porafret 


o«. il 




New Canaan 






CromweH 


Dec. 14 




Cheshire 










61 


Siralford 


Oct. 7 




New Haven 


Sep.. 4 




Norwich 


Oct. 9 






Oct. »5 


59 


New Haven 


Nov. 14 


^ 


Cromwell 






New Canaan 


Sept. »7 


46 






S3 


New Canaan 






Hartford 


Oct, 3 




So. Norwaik 








Oct. IS 


S6 


Norlh Haven 


Sept. a4 




Cromwell 


Sept. 17 


43 


New Haven 


Sept. 34 


41 


Hanfotd 


Oct. IS 




New Haven 






Hartford 


Oct. 3 


48 
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Two of the above-named firms are florists and do not handle 
ordinary nursery stock ; frequently they have occasion to ship 
hardy herbaceous plants, and unless accompanied by certificates, 
these shipments may be "held up" in other states. The form 
of certificate used the past season is here given : 



Date. . 



THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION. 
Office of State Entomologist, 
New Haven, Conn. 

CakTIFICATE OF INSPECTION. 

This is to certify tbat the stock at the nursery and premises ol 

of Conn., has been carefully examined In compliance with 

the provislona of Chapter tM of the Acts ol the General Assembly at the 
January Session of 1901. and that no indication has been found of the pres- 
ence of the San Job6 Scale oi other serious pests. 

This certificate Is iovalld after 190 

Sfalt Enfernohgiif. 

Although the majority of nurseries were in good general con- 
dition, in more than half of them the San Jos6 scale-insect was 
found. Only two or three were badly infested ; the others were 
infested but slightly, the insect being usually upon stock which 
had been obtained from outside the state and had been planted 
out to remain for one or more seasons in the nursery. Several 
hundred trees were destroyed by the owners as advised by the 
state entomologist. In other cases the trees were fumigated 
under the writer's supervision. The owners of infested nur- 
series have invariably been ready to act upon the advice of the 
state entomologist, and have been active in attempting to rid 
their plantations of the insect. The writer here desires to 
express his appreciation of this cooperation, which is so neces- 
sary in order to make the law effective for the object for which 
it was enacted. 

The state entconolt^st will endeavor to inspect, either per- 
sonally or through his deputies, every nursery in Connecticut 
during September and October, and before the shipping season 
begins. He will, at any convenient time, upon request, visit 
any orchard, field, garden, nursery, storehouse, or greenhouse 
in the state, as the law provides, to investigate or give infor- 
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mation about any insect attacks. Specimens received by mail 
will be identified, and such information reg:arding their habits 
and possible remedial treatment as may be of value will be 
returned to the writer. 

Up to July 1st, 1901, the time that the law went into effect, 
the San Jose scale had been found in 78 localities. These 
were mentioned in Bulletin 135, which is reproduced tn this 
report. On December 31st, 1901, the list had been increased 
to 99 localities. Several extensive orchards had been found 
infested and in many city yards the fruit trees and ornamental 
shrubs were dying or already dead from its attacks. 

Between July ist and December 31st, 1901, the writer has 
visited 15 orchards, gardens, etc., to advise treatment, lectured 
at 4 agricultural meetings, identified 52 insects, and written 
269 official letters. 

Publications. 

Bulletin 134, The New Law Concerning Insect Pests (6 
P^gcs), giving the text of the new law and a statement 
r^^arding the work planned, was issued in an edition of 10,500 
copies and distributed in August. 

Bulletin 135, The San Jos6 Scale-Insect: Its Appearance 
AND Spread in Connecticut (14 pages, 5 plates), contain- 
ing a general account of the insect and a brief history of its 
discovery and spread in the state, was distributed in Decem- 
ber. An edition of 1 1,000 copies was printed. 

Bulletin 136, Preliminary Experiments in Spraying to Kill 
the San Josi Scale-Insect, Season of 1901 (12 pages, 
I plate), giving an account of the experimental spraying 
during 1901 to kill the scale, was distributed in February, 
1902, in an edition of 10,500. 
Bulletins 135 and 136, with slight changes, are included in the 

body of this report. 



;ti by Google 



the san jos£ scale-insect. 2^$ 

Identification of Insects. 

The entomologist will, so far as he is able, identify ail insects 
which are submitted to Him. It is important that the distri- 
bution of species in Connecticut be studied ; specimens should, 
therefore, be accompanied with a statement of the exact locality 
and date of capture. 

One hundred and seven samples of insects have been received 
at the station for identification, during the period of fifteen 
months from November ist, 1900, to January ist, [903. These 
are given in the following list, which contains the names of 
the insects, locality, and food plants. 

Notice to Correspondents. 

In writing for information, it is of the greatest importance 
that specimens of the insects and of their injuries accompany 
the inquiry when possible. In fact it is usually necessary for 
the entomologist to have these before he can intelligently pre- 
scribe a treatment. Moreover the common names of insects 
are not constant, but vary with different localities. It is often 
impossible to know from the description what insect is indicated, 
but if specimens are sent the identity can be established. When 
plenty, a dozen specimens should be forwarded, and some of 
their food plant enclosed with them if the insects are alive. 

Insects may be sent safely by mail if enclosed in a strong 
tin, wooden or paste-board box, which will not be crushed in 
transit. Do not attempt to send insects in a letter, as they 
are usually crushed beyond all recognition when received. It 
is unnecessary to punch holes in the box, because most insects 
can obtain a sufficient quantity of air without this precaution. 
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THE SAN JOSE SCALE-INSECT; ITS APPEARANCE 
AND SPREAD IN CONNECTICUT.* 

No other insect has caused so much destruction in fruit 
orchards throughout the country as the San Jose Scale {Aspi- 
diotus pemiciosus Comst.). This scale was first noticed by 
fruit shippers near San Jose, Cal., and was described by Prof. 
J. H, Comstock, in 1880, It was at that time doing much dam- 
age in California, and Prof. Comstock regarded it as the most 
destructive scale-insect which he had seen. 

For several years the original habitat of this insect was unde- 
termined, but recent observations point toward China as the 
probable country of its origin.f 

Introduction into the Eastern States. 
Though it caused much damage to fruit trees in California 
for several years, the scale was not known to exist in the Eastern 
States, until discovered in August, 1893, at Charlottesbui^, Va. 
In March, 1894, an infested locality was found at Riverside, 
Md. In both cases, the introduction of the insect was traced 
to New Jersey nurseries, which had received the scale on nur- 
sery stock from California. Another infested area was discov- 
ered in March, 1894, at De Funiak Springs, Fla. Shortly after- 
wards Indiana, Pennsylvania, New Jersey, New York, Georgia, 
Ohio, Delaware and, in the summer of 1895, Alabama, Louisi- 
ana, Connecticut and Massachusetts were added to the list of 
infested states. At the present time, the San Jos6 Scale exists 
in nearly every portion of the United States, the extreme North- 
em states alone, perhaps, being exempt. 



'Published as Bulletin 135, December, 1901. It is here reproduced in 
slightly amended form. 

fAl a meeting of the Biological Society of Washington, D. C, held 
Nov. i5ih, Dr. L. O. Honard slated " that he had received a letter from Mr. 
C. L, Marian, announcing Ihe discovery of the long-sought original habitat 
of the San Jos£ scale-insect ; this was found lo be in China, in Ihe region 
to the South of Ihe Great Wall. The scale-insect was preyed upon by a 
species of ladybird beetle, living examples oC which were now on their 
way to the United States."— Science, Vol, XIV, No. 361, p. 895, Dec. 6, 
1901. See also Report of ihe Secretary of Agriculture for 1901, page xcvii. 
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DlSCOVEEY AND DISTRIBUTION IN CONNECTICUT. 

Ten years ago the San Jos6 or pernicious scale-insect was 
introduced into Connecticut on nursery stock from New Jersqr. 
It escaped notice, however, until June izth, 1895, when it was 
discovered at New London by Dr. W. C. Sturgis, botanist of 
this Station. The insect had then been multiplying for four 
years in the orchard and garden of Mr. J. L. Ra.ub, and 
several trees had been killed by it. A study of the locality was 
made and a bulletin was issued, calling attention to the presence 
of the insect in Connecticut, describing its appearance and inju- 
ries, and giving the best remedies known at that time. (See 
Bulletin No. 121, July, 1895.) 

Soon after, specimens were received from Hartford and 
Bridgeport During I896, additional centers of infection were 
found at Darien, New Haven, Grotc»i, Mystic, Farmington, New 
Britain, Plantsville, and in the following year, Meriden, Wal- 
lingfcmi, Hamden, Woodbridge and Greenwich were added to 
the list. The scale was found in Ivoryton, Nichols, Cheshire, 
Bumside and Rowayton during 1898, and in several new locali- 
ties in New Haven, Hartford and Bridgeport. Previous to July 
1st, 1901, when the Insect Pest Law became operative, the San 
Jose scale had been found in seventy-eight localities in this 
State. The names of the towns and the number of infested 
localities in each town are as follows : 

Ansonia — i, Berlin — i, Branford — i, Bridgeport — 6, Bum- 
side — I, Cheshire — i, Cromwell — 2, Darien — 2, East Haven— 1, 
Fairfield — i, Farmington — i, Greenwich — 2, Groton — 2, Ham- 
den — I, Hartford — 8, Ivoryton — i, Lebanon — i, Lyme — i, 
Meriden — 3, Milford — 3, New Britain — i. New Canaan — i. 
New Haven — 12, New London — 3, Nichols — i, Norwich — I, 
Old Mystic — 2, Plantsvilft — i, Rowayton — i, Saybrook — i, 
South Glastonbury — i, Shelton — I, South Norwalk — 3, South- 
port — I, Stamford — I, Stratford — 2, Terryville — i, Walling- 
ford — I, Waterbury — i, Woodbridge — 2. 

In a few of the places noted, the insect was discovered before 
it had infested more than one or two trees. The immediate 
destruction of these infested trees has probably wiped out the 
pest from a very few localities, but in most cases the scale had 
spread to a serious degree before it was discovered, and many 
trees have been killed and a still greater number badly injured 
by its attacks. 
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Nursery Inspection in Connecticut. 
Inasmuch as this insect has been distributed chiefly by means 
of nursery stock, several states previous to 1896 passed laws 
requiring that all nursery stock shipped into these states should 
be accompanied by a certificate of inspection issued by some 
authorized inspector. In the absence of any provision for the 
inspection of nursery stock in this State, Connecticut nursery- 
men were debarred from shipping stock into the states above 
referred to. During the season of 1897, the Station was first 
requested by Connecticut nurserymen to examine their stodc 
and grant certificates, if not found to be infested. The Station 
complied as well as it could with the means at its command, and 
as requests for inspection grew more numerous, early in 1899 
the Board of Control formally adopted regulations regarding 
such inspection and the grantit^ of certificates. A circular 
embodying these regulations was printed and mailed to about 
seventy nurserymen, seedsmen and dealers in plants. In May, 
1899, a bulletin on Inspection and Care of I^ursery Stock, 
containing the Inspection Rules, was published and distributed. 
Up to the time the present law went into effect, about fifty 
inspections had been made and thirty-nine certificates granted. 
While this arrangement enabled the Connecticut nurserymen to 
ship into other states, it did not protect the buyers of nursery 
stock living within the State. If a nursery was badly infested, 
so that a certificate could not be granted, the owner could sell 
his plants and trees in Connecticut, where a certificate was not 
required. There was also nothing to prevent the shipping of 
infested stock into this State from those states which had no 
nursery inspection laws. 

Legislation. 
The fruit growers of Connecticut, represented by the State 
Pomol(^cal Society, urged the passage of a law regarding insect 
pests, chiefly because of the damage caused by the spread of 
the San Jose scale. The question was discussed at the annual 
meeting of the society in February, 1901, at Hartford, and the 
present law is the outcome of this agitation. This law was 
publi^ed in July, in Bulletin No. 134, of this Station. The 
law provides for the study of other pests as well as the San 
Josi scale. At the time the Connecticut law was enacted, at 
least twenty-five other states had passed similar measures. 
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Life History of the San Jos* Scale. 
Both the males and females pass the winter in an immature 
state, and do not reproduce until the latter part of June in this 
latitude. The present year, young were first observed on June 
27th. The female does not lay eggs, but brings forth living 
young. The newly-bom scales of both sexes crawl about for a 
few hours upon the twigs. They are provided with legs, eyes, 
antennae and mouth-parts. After they have found a suitable 
place, they settle upon the bark, insert their beaks and begin 
to suck the juice from it. Legs and antennae now disappear 
in both sexes, and the females lose their eyes. At first there is 
a. white waxy substance exuded, which has somewhat the appear- 
ance of wool. A little later this seems to melt down and the 
insect casts its skin. The skin, together with the waxy sub- 
stance, forms the beginning of the shell or covering. After 
feeding for about four weeks, the insect reaches the full-grown 
stage. If a female, it then begins to bring forth its young, 
continuing for a period of about six weeks. The number of 
young produced by a single female varies from less than one 
hundred in the early part of the season to nearly six hundred 
in late summer. The male feeds until full-grown, passes 
throu^ the pupa stage, and finally the adult comes forth from 
under the shell, provided with eyes, wings, legs, antennae and 
organs of reproduction, but with no mouth-parts nor digestive 
system. He can, therefore, eat nothing after reaching the adult 
stage. His only mission is to mate with the female and die. 
The female, on the other hand, after becoming established upon 
the twig, loses legs, antennae, and eyes, never again to be pos* 
sessed of these ot^^s, while its mouth-parts, digestive system 
and reproductive organs become very strongly developed. It 
cannot therefore move about, but feeds upon the juices of the 
plant and reproduces its kind. There are three complete genera- 
tions each seas(m tn this latitude, and probably four in bvorable 



General Appearance of the Insect. 

Usually the insect appears upon the bark as a greyish, rough 

coating, scarcely noticeable to the naked eye. At first there 

are but few individuals, generally found clustered around the 



;ti by Google 



244 CONHECTICUT EXPERIMENT STATION KEPOKT, I9OI. 

buds and at the branching of the twigs. Plate III, a, shows how 
the scales collect in a groove or hollow in one side of a twig, 
as if they had sought a sheltered situation. As the trees become 
more thoroughly infested, the bark may be ccmipletely covered, 
and sometimes there are several layers of scales covering the 
bark. In such cases leaves and fruit are usually attacked. The 



Fig. 1. Appearance of San ]o%i scale on peach twig. a. mature 
females ; b. young females : c. imroalure males. Aboul iwice natural size. 

Wood-tut from author's dra-aiing. 

young scales locate upon both sides of the leaf, along the ribs 
(see Plate V, b), where they cause a reddish discoloration. 
This discoloration also occurs on fruits, and (hi the twigs, especi- 
ally where there are but few individuals, and it is apparent not 
only on the outside, but extends through the bark to the wood. 
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Where the insect is found upon the fruit, it seems to prefer the 
calyx and the stem cavities. Upon slightly infested trees the 
fruit is not attacked, but on trees which are badly infested the 
fruit is often so thoroughly covered as to present a very dis- 
gusting appearance. (See Plates IV and V.) If we examine 
the insect through a pocket lens, magnifying perhaps ten diame- 
ters, we see that it is distinctly circular in outline, somewhat 
raised above the bark, especially in the center where there is a 
small nipple, diflFering in color from the other portion. If 
infested twigs are much handled, the outer layer is rubbed away 
from the nipple, leaving it a bright yellow color. Concentric 
circles are usually apparent between this nipple and the outside 
edge. The scaly covering is formed at the edge in concentric 
layers or additions. The covering of the male is different in 
shape from that of the female. While that of the female is 
nearly circular in outline,' the armor of the full-grown male scale 
is nearly always elongated, with the nipple near one end, and 
the lines of formation are eccentric instead of concentric. (See 
Fig. I.) 

The color of the shell or covering varies greatly, sCTnetimes 
being a light grey, sometimes being nearly black. It frequently 
turns dark if the insects are killed when half grown. If 
killed when fully grown, the shells often assume a light grey 
color, and finally drop from the twigs. If we lift this shdl 
or covering with a pin or point of a knife, we will see under- 
neath a small yellow object, oval or circular in outline, which 
appears like a bit of yellow jelly. This is the insect proper and 
is shown in the illustration on Plate III, a. 



Food Plants. 

According to Howard* and Lintnerf the scale occurs on the 
following plants: Apple, pear, quince, peach, plum, cherry, 
mountain ash, hawthorn, Japanese quince, linden, Euonymus, 
almond, apricot, Spircea, raspberry, rose, cotoneaster, gooseberry, 
currant, flowering currant, persimmon, acacia, lilac, elm, osage 

* BuHelin No. 3, New Series. Division of Entomology, U. S. Deparimenl 
of Agriculiure, Washington, D. C. p. 38. 
+ Bulletin of the New York Slate Museum, Vol. 3, No. 13, p. 295. 
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orange, English walnut, pecan, weeping willow and laureMeaved 
willow. 

In addition to the above-mentioned food plants, RcJfs and 
Quaintance* give chestnut, black walnut, Carolina poplar, Ixmu- 
bardy poplar, cut-leaved birch, flowering cherry, flowering 
peach, grape, Catalpa, and sumac 

In Connecticut, the writer has found it upon apple, quince, 
pear, peach, cherry (sweet), plum (European, Japanese and 
purple-leaved), hawthorn, mountain ash, Japanese quince, 
Spiraa, rose, currant, gooseberry, poplar, honey locust, choke 
cherry, shad-bush or June berry, cut-leaved white birch, dog- 
wood, Japanese walnut, elm, grape, California privet, and several 
species of willow. In Hartford the scale has already attacked 
the wild choke-cherry and shad bushes in sprout-lands. While 
the insect usually attacks plants belonging to the Rose family, 
there is reason to believe that it may attack any species 
adjacent to infested trees. Of the orchard trees, Japanese plum, 
pear, apple, quince and peach, are most often infested, while the 
cherry and European plum are less frequently attacked. 

The purple-leaved plum is perhaps the most subject to attack 
of all the ornamental plants. Mountain ash, hawthorn, and 
Cydonia are, however, frequently injured by it. 

How THE Scale Spreads from Tree to Tree. 

The young scales crawl about for a few hours on the bark, 
and if the trees stand so close that the branches interlace, of 
course they can readily crawl from one to the other. They are 
scarcely able to crawl long distances from the trunk of one tree 
to another over the rough ground, but are often blown about 
on fallen leaves and may reach a different section of the orchard 
in that way. In cultivating nurseries, the workmen brush 
against the young trees, and it is quite possible for some of the 
young insects to be carried to other trees along the nursery rows. 

In one case, an orchard became infested by hitching a horse 
to one of the trees, after the team had been in an infested orchard 
three miles distant.-f' The throwing about of infested fruit may 

'Coccidce Americanae, Decades I and II, No. 15. 

t Bullelin No. 3. New Series, Division of Entomology, U. S. Depaitmeat 
of Agriculture, Washington, D. C. p. 50. 
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aid in distributing the pest Also where parings of infested 
fruit are thrown out into gardens, there is danger that near-by 
trees may become infested. 

As a rule, however, the insect is carried to distant trees either 
by other insects or upon the feet of birds. 

Effect upon Trees, 

The effect on the vitality of the tree is not apparent until the 
twigs becone nearly covered by the insect. Then it may be 
noticed that the tree seems unthrifty, but the scale is so incon- 
spicuous that frequently the tree loses some of its branches or 
dies before the cause of the trouble is discovered. The illus- 
tration (m Plate II shows a peach tree which has been severely 
injured, and the branches are dead, but the trunk is still alive 
and making an effort to grow a new top. This form of injury 
is one often seen, and frequently the owner does not discover 
the cause until his trees reach this conditicm. A plum tree 
killed by the scale is shown <3n Plate I. The length of time 
required to kill a tree depends on various factors. In certain 
seasons the species multiplies much more rapidly than in others, 
depending undoubtedly upon the weather and the abundance of 
natural enemies. The writer has known of several localities 
where ornamental plants were attacked and no measures taken 
to destroy the scale, yet for two or three years the insect has 
not spread to any appreciable extent On the other hand, in cer- 
tain orchards, it has spread with great rapidity in spite of vigor- 
ous combative measures. In Mr. Raub's garden at New Lon- 
6cm, large peach trees were killed by the scale in four years. 

Remedies. 

All infested trees which are worthless or of little value should 
be destroyed, as the owner cannot afford to treat them ; he 
bad better obtain new trees. 

Spraying. 

There have been many different applications used in Connecti- 
cut to kill this scale-insect. The most successful, perhaps, is 
uther crude oil, applied just before the leaves are put out in the 
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Spring, or a mixture of kerosene and water (20 to 25 per cenL 
kerosene), applied at the same time. The crude oil possesses 
one advantage. A portion of it stays on the bark for several 
months, so that it would seem impossible for the young scales 
to become established. Kerosene, on the other hand, evaporates 
readily and, after a few weeks, can not be detected by odor or 
by the appearance of the twigs. Experiments conducted by us 
during the past season, show that either the crude oil, or 20 per 
cent, kerosene and water, if thoroughly applied, will kill the 
insects without causing any serious injury to the trees. An 
a-count of these experiments will appear in a forthcoming 
bulletin. It is not safe to apply any form of petroleum on a 
damp, cloudy day. It must be used in pleasant weather, and 
must be applied in the form of a fine spray. 

We have found the "Kerowater" barrel pump, made by the 
Goulds Mfg. Co., Seneca Falls, N. Y., to give satisfaction in 
orchard work. For a few small trees in die garden there is 
probably nothing better than the "Success" bucket pump made 
by the Deming Co., Salem, Ohio. These pumps are not kept 
in stock by local dealers, but must be ordered from the manu- 
facturers. The "Vermorel" is the best nozzle we have 
employed for kerosene spraying, but a cap with small aperture 
should be used. In infested orchards this spraying is likely to 
be adopted as the best practical way of holding the pest in check. 
Fumigating is here too expensive. 

According to experiments made in New Jersey, certain grades 
of crude oil are liable to cause injury to the trees. If the oil 
has a specific gravity of not less than 43" (Beaiun^), there is 
little danger. It need not be above 45° however. As the term 
"crude petroleum" is rather vague in meaning, it is necessary to 
specify, in ordering, what grade of oil is required. In order 
that Connecticut fruit growers may obtain the proper grade of 
oil for insecticide purposes, I have arranged with the Standard 
Oil Company to furnish it. Orders should be sent to the Provi- 
dence Department of the Company, Mr. P. M. Watt, Manager, 
136 South Water St., Providence, R. I. This oil is not kept in 
stock at the distributing stations, but shipments can be made 
quickly from New York. The present price is 9>4 cents per 
gallon, including barrel, but of course the price is subject to 
changes. In ordering, call for "Insecticide Oil." 
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A solution of whale-oil soap (2 lbs. of soap to i gallon of 
water) sprayed upon the trees is regarded as the best 
remedy in many localities. It is probably less liable to injure 
trees than the kerosene or crude oil, and may be applied at any 
time during the winter. But it is an expensive treatment for 
large orchards, and from our observations in Connecticut it 
does not seem to be as effective in destroying the insects as 
kerosene or crude oil. It is also difficult to apply in the form 
of a spray. Whale-oil soap fairly uniform in axnposition may 
be obtained from the manufacturers, James Good, 514-518 Hurst 
St., Philadelphia, Pa., and Leggett & Bro., 301 Pearl St.. New 
York. 

The above-mentioned treatment applies only to dormant trees. 
If the insect is discovered during the Summer when the trees 
are not dormant, it may be held in check for the season by 
spraying with 15 per cent, kerosene and water, or whale-oil soap 
solution (i lb. to 5 gallons of water), which will kill most of 
the young scales which are crawling upon the bark. 

Fumigaling. 
In nurseries where the trees are dug up in shipping season, 
the scales upon them can easily be destroyed by fumigating with 
hydrocyanic acid gas. A tight box, tent, or room, is required 
for this purpose, and our leading nurserymen are now provided 
with some sort of equipment for fumigating their nursery stock. 
In fact, some of their large orders reach them with the request 
that the stock be fumigated before being sent out : even when 
it is not known to be infected. The formula which we have 
been using in Connecticut requires for each 100 cubic feet of 
space. 

Cyanide of poiash <97 per ceal.) 25 grams, % oz. (by weighl) 

Sutphuric acid (Sp. G. 1.83) i'4 oz. (liquid measure) 

Waier 1% oz. (liquid measure) 

The enclosed space should be computed with care, and the chemi- 
cals measured out accordingly. The house should of course 
be filled with the trees before preparing the chemicals. A stone- 
ware jar of suitable size makes a good generator. The water 
should first be put into this jar and the acid poured in slowly 
with constant stirring. The jar should be set inside, and within 
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easy reach of the door or cover. The cyanide is then dropped 
into the jar quickly, and the house closed from the outside. 
The person should leave at once, as the fumes are extremely pois- 
onous and mi^t cause death if one should breathe them. The 
trees should be left for half an hour, when the house may be 
opened in order to let the fumes escape. It is not safe for 
persons to enter for several minutes. While this treatment is 
not certain to kill every individual scale-insect, it is one of the 
surest methods that we know of destroying them. Small 
orchard trees can be fumigated in this manner, by covering them 
with a gas-tight tent, beneath which the gas is generated, but 
for large orchard trees, an expensive outfit is required to handle 
the tents. There is also some difficulty in computing the space. 
Chiefly on account of the expense, however, this has not been 
practiced to any extent in Connecticut. The fumigation of 
nursery stock must be, from now on, a common practice. The 
materials may be obtained from any wholesale drug^st. A 
fumigating house is shown on Plate XI. 

Summary. 

( 1 ) The San Jose Scale appeared and caused much destruc- 
tion of fruit trees in California twenty years ago. China is 
probably the country of its origin. 

(2) It was first found in the Eastern states in 1893, and 
now occurs in nearly all the states of the Union, except perhaps, 
the extreme Northern ones. 

(3) The scale was brought into Connecticut on nursery 
stock ten years ago, but not discovered until 1895. Seventy- 
eight infested localities had been found up to July ist, 1901, 
when the new Insect Pest Law went into effect. 

(4) The Station began the work of inspecting nurseries in 
1897, at the request of nurserymen. This enabled them to ship 
stock into other states where inspection laws existed. Fifty 
inspections were made and thirty-nine certificates granted under 
this arrangement. Twenty-five other states had enacted inspec- 
tion laws, before the Connecticut law was passed. 

{5) The full-grown female scale gives birth to living young, 
which crawl about for a short time and then settle upon the 
bark. There are three or four generations each season. They 
feed by sucking the juices from the tree. Each female may 
produce from less than one hundred to six hundred young. 
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(6) The scale is inccmspicuous and is seldom noticed until 
the vitality of the tree is impaired, at which time the bark is 
usually coated with a roughish grey substance. The reddish 
discoloration may be found around each individual. Leaves 
and fruit are also attacked. The female scale is nearly circular 
in outline, white the male is somewhat elongated. If the scale 
is lifted, the insect proper may be seen underneath, by the aid of 
a lens, as a yellow object. 

(7) Common fruit trees and plants of the Rose family are 
usually preferred by the insect, but it is liable to attack almost 
anv variety of tree or plant that may be growing near infested 
trees. 

(8) Though the young scales crawl short distances, they are 
usually carried from one tree to another by other insects, or 
upon the feet of birds. They may also be carried upon fallen 
leaves, fruit, or the clothing of persons, etc. 

(9) The vitality of the tree is gradually lessened by the hordes 
of insects sucking its sap. The pest is seldom noticed until 
some of the twigs die. Entire trees have been killed in four 
years in Connecticut by the scale.' 

(10) Spraying the (rees just before leaves appear in the 
Spring, with crude oil, or with a mechanical mixture of kero- 
sene oil and water, using 20 per cent, kerosene, is the best 
remedy that we can now recommend for large orchard trees. 

Whale-oil soap and water, in the proportion of 2 lbs. of soap 
to I gallon of water, sprayed upon the dormant trees, is also an 
effective treatment. Growing trees may be treated with 15 per 
cent, kerosene and water, or whale-oil soap ( i lb. in 5 gallons of 
water). For nursery stock, fumigating with hydrocyanic acid 
gas is the cheapest and most effective treatment. 
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PRELIMINARY EXPERIMENTS IN SPRAYING TO 

KILL THE SAN JOSE SCALE-INSECT. 

SEASON OF 1901.* 

The contradictory results obtained by different experiment's, 
even within the Hmits of a single state, regarding the effect 
on trees of crude petroleum and kerosene, indicate that these 
materials should be tested in each locality before we can wisely 
recommend their use. It is certain that trees have been injured 
and even killed by applications of these oils, while in hundreds 
of other cases no injury could be detected. It is quite probable 
that climatic inHuences, such as temperature, htmiidity, altitude, 
exposure, etc., may be responsible for the varying results. To 
study some of these points as well as to note the effects on the 
insect, careful tests were made the past season in three different 
localities, all situated near the coast. 

In each of the experiments at Westville, Stratford, and East 
Haven, the twigs were examined before insecticides were 
applied, and the percentages of living scales noted. A month or 
six weeks after spraying, twigs were again taken from these 
trees and the percentages of living scales again determined, thus 
giving some idea of the effect of the treatment upon them. It 
is not claimed that the percentages exactly represent the con- 
ditions of the insects on the whole tree in each case, as it is 
difficult to obtain twigs that can fairly stand for all conditions of 
exposure, etc., to which the tree is subjected. On some twigs 
the scales were nearly all dead, while on others most of them 
were alive. As a number of twigs were selected in each case 
and as judgment was used in making this selection, it is believed 
that the average figures are approximately correct, and show the 
results of the treatment much more accurately than any mere 
estimate not based upon actual enumerations. 

The kewsene used was taken from a barrel purchased for 
illuminating purposes, branded "Devoe's Brilliant Oil," and 
claimed to have a fire test of 150°. 



uer was primed as Rulteitn 136 and distributed in March in an 
o.soa copies. Il is here reproduced wiih appropriate emenda- 
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The crude oil was obtained from the Standard Oil Co. and 
shipped to us from Providence, R. I., after bein^ ordered tiom 
Philadelphia, Pa., according to arrangements made by Professor 
J. B. Smith of New Jersey. This oil had a specific gravity of 
very nearly 43° Beaume. Anyone desiring crude oil for insecti- 
cide purposes, may obtain it from Mr. P. M. Watt, Manager, 
Providence Department, Standard Oil Co., 136 South Water St., 
Providence, R. I., and it should be ordered as "Insecticide Oil," 

The soap used in these tests was the "Welcome," a brand in 
common laundry use. Any similar hard soap would doubtless 
answer the purpose quite as well. 

The Babbitt's lye was the commercial product put up in tin 
cans for household use and labeled "Babbitt's Potash or Lye." 
It consists of soda, however, instead of potash. 

The extensive orchard work, both at Westville and Stratford, 
was done with the "Kerowater" barrel putnp made by the 
Goulds Mfg. Co., Seneca Falls, N. Y. 

In the more careful tests, where pnly a few trees were sprayed, 
the "Success" bucket pump was used. This pirnip is manu- 
factured by the Deming Co., Salem, Ohio. 

Westville Experiments. 

The first experiments were conducted on dormant trees at 
Westville. The applications were made on April 12th, which 
was a bright day with a moderate breeze. The materials used 
were: i, kerosene and water in mechanical mixtures (contain- 
ing 15 and 20 per cent, of kerosene), 2, crude oil, and 3, Bab- 
bitt's lye — one pound to four gallons of water. With the excep- 
tion of a peach tree sprayed with crude oil, all the trees were 
drenched, great care being taken to cover every portion of the 
bark. 

These tests on a few trees were made by the writer with the 
greatest care. The owner sprayed his entire orchard, using the 
20 per cent, mixture of kerosene and water on most of the trees, 
and a 25 per cent, mixture on the remainder. 

Plate VI (b) shows the appearance in July of a peach tree 
sprayed with crude oil, and (fl) shows at the same time a tree 
sprayed with 20 per cent, kerosene in water. Both trees were 
sprayed on April 12th. 
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Table I shows the number and kinds of trees treated, materials 
applied, what percentage of the total number of scale-insects 
found on the twigs were living at the time they were examined, 
condition of trees at time of application, and the percentage of 
insects found alive after the application, percentage probably 
killed by the treatment, and the effect of the treatment upon the 
folia£:e, etc. 

By consulting the table, the reader will see that in case of the 
pear tree drenched with the crude oil less than one per cent, of 
living insects was found when examined on July 3d. This may 
be somewhat misleading, but it should be remembered that the 
figures represent only a single tree. The percentage of living 
insects was even lower (.043 per cent.) on one of the pear trees 
treated with the kerosene and water mixture having 20 per cent 
of kerosene, though the average of the three trees was much 
higher (3.07 per cent.). The results also indicate that 15 per 
cent, of kerosene in the kerosene and water mixture is fatal to 
most of the scales at this time of the year and under these condi- 
tions. Crude oil does not evaporate as readily as kerosene and 
remains on the bark for several months, thus preventing many 
young scales from becoming established. 

Babbitt's lye of the strength used, and on the single pear 
tree, was less effective in destroying the scales than crude oil 
or the kerosene and water mixture containing 20 per cent, of 
kerosene. 

Experiments at Stratford. 
After the foliage appeared, an orchard in Stratford was found 
to be infested with scales, and experiments were made there, 
to note the effect of the insecticides upon both the foliage and 
insects. Spraying was done on June igtii, in pleasant weather. 
The application used consisted of 15 per cent, kerosene in 
water on a large number of trees. On a single tree each, mix- 
tures of crude oil and water containing 30, 20, and 15 per cent, 
of crude oil were used. The entire orchard, containing over 
three hundred trees, was sprayed, more than two-thirds (220 
trees) with 15 per cent, of kerosene in water, and the remainder 
(85 trees) with 15 per cent, of crude oil in water, the trunks and 
bases of the branches being covered with the insecticide, but care 
was taken that it should not reach the foliage. 
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At this time the first brood of scales had not appeared. 

From an examination of Table II, it may be seen that the 
various mixtures of crude oil with water caused injury to the 
foliage and fruit, to such an extent as to prohibit its use on 
peach trees in leaf, though it must be admitted that it was rather 
more effective in killing the insects than the kerosene and water 
mixtures. The soap and water injured the foliage about as 
badly as crude oil and water. The kerosene and water mixture, 
containing 15 per cent of kerosene, caused practically no injury 
on peach trees in foliage. 

East Haven Experiments. 

The third series of experiments was carried out at East 
Haven on trees in foliage, June 26th. 15 and 10 per cent, of 
kerosene mixed with water, and the same proportions of crude 
oil and water, and the soap solution (one pound of soap to eig^t 
gallons of water) were used. The next day after applying 
these insecticides (June 27th), the yoimg insects began to 
appear, not having been seriously injured before birth by the 
applications. 

The tests at East Haven (see Table III) gave results very 
similar to those obtained at Stratford as regards the effect of 
kerosene and crude oil mixtures on both the San Jos6 scale 
insect and the peach trees. Soap and water injured the leaves 
as much as crude oil, though less destructive to the scale. 

Other Records. 

A purple-leaved plum tree, growing in New Haven and badly 
infested with the scale, was treated on July 24th with a kercKene 
and water mixture containing 15 per cent, of kerosene. The 
weather was fair with a moderate breeze. The treatment was 
very thorough, and the mixture made to cover every portion of 
the tree until it dripped from the branches. On August 28tb, 
twigs were cut from the tree to ascertain the effect of the treat- 
ment. Of three hundred and eight (308) individuals examined, 
only three were alive. The tree shed a few leaves but did not 
appear to be damaged to any serious extent. 

During the latter part of the winter, currant twigs received 
frcHn Bridgeport were found to be infested with the San Josi 
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scale. The owner sprayed his plants carefully, on March I2th, 
using a soap emulsion of kerosene containing 25 per cent, of 
kerosene. The weather was fair, and in most cases the twigs 
were so covered that the emulsion dripped frtxn them. Fifteen 
gallons of the mixture covered five hundred currant bushes, and 
was applied with a Garfield knapsack sprayer. Twigs were 
examined at the Station, on May 22d, and it was found that 
less than one per cent, of the scale-insects were alive. 

This form of treatment does not require the special pump for 
mixing kerosene and water, but the emulsion may be applied 
with any spray pump. 

Effect on Trees. 

The peach leaves were somewhat injured by the insecticides. 
It is known that peach foliage is very susceptible to most spray- 
ing mixtures, and that Bordeaux mixture, which is commonly 
used on the foliage of most fruit trees, cannot be used safely 
upon peach trees in this climate. Crude oil in all the percent- 
ages used caused injury, though the 15 per cent, mixture was 
scarcely more injurious than the mixture containing 10 per cent, 
of oil. 

The soap and water caused as much injury as the crude oil, 
but was not as effective in killing the scales. Leaves injured by 
the applications became ragged and perforated, portions of the 
tissue being killed and falling away, much resembling those 
attacked by the shot-hole fungus. These leaves turned red and 
dropped later. In some cases the young fruits were killed by 
the application, and these shriveled and afterwards dropped ; the 
young twigs were also killed but the hardened growth remained 
uninjured. At first it was thought that the kerosene and water 
mixtures had caused injury, but only a few leaves dropped and 
it is doubtful if the trees were really injured at all ; much less 
so, unquestionably, than would be the case were the scales 
allowed to multiply unchecked. 

We are not yet able to make any statement regarding the 
effect on trees of repeated applications of kerosene or other min- 
eral oils. Further experience is necessary to determine this 
point. Thus far, however, it seems fairly safe to apply kerosene 
and water in a 15 per cent, mixture to fruit trees in foliage, and 
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our experience indicates that the scale may be held in check to a 
considerable extent by so doing, especially if the application be 
made after th« breeding season of the insect begins, or during 
the latter part of the summer. 

We were not able to detect any considerable injury to the dor- 
mant trees by any of the insecticides applied just before the 
buds opened in the spring. 

Effect of the Treatment upon the Scale-Insect. 
It may be seen from the tables that both the crude oil and 20 
per cent, kerosene mixture were effective in destroying the scale 
when applied to dormant trees late in the spring. The same 
materials did not kill the scales as satisfactorily when applied in 
June. We are unable to give a reason for this, but it may be 
due to the condition of the insects, which at the time of spraying 
in April were mostly females, nearly mature, and about ready to 
give birth to their young. In both cases, at East Haven and 
Stratford, the treatment killed a much smaller percentage of the 
insects than similar applications to dormant trees in April, or to 
trees in foliage during the latter part of July. Had the spraying 
been done a few days later, and when the young were crawling, 
it would unquestionably have killed nearly all the young scales, 
and even the spraying late in July was very effective in destroy- 
ing both the young and mature insects. 

StJMMARY. 

( 1 ) Contradictory results regarding the effect of mineral oils 
on trees rendered it essential that tests be made in each locality 
before the use of such oils be recommended. Such experiments 
have been conducted the past season in three localities near the 
coast 

(2) Twigs were taken from each. tree and the insects exam- 
ined before treatment ; another examination was made a month 
or six weeks later and percentage of living insects noted in each 
case to determine the effect of the treatment 

(3) Crude oil, kerosene and water, with 15 and 20 per cent, 
of kerosene, and Babbitt's lye, one pound to four gallons, was 
used on dormant trees at Westville just before the leaves 
appeared in spring. Kerosene and water mixtures, and crude 
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oil and water mixtures, that contained oil in proportituis from 
10 to 30 per cent., and soap and water (one pound of soap to 
eight gaUons of water), were used on peach trees in foliage at 
Stratford and East Haven. 

(4) Crude oil having a spediic gravity of 43° Beaum^, and a 
kerosene and water mixture containing 20 per cent, of kerosene, 
were both effective in destroying the San Joe^ scale where 
applied to dormant trees just before growth started, and did no 
apparent harm to the trees. Babbitt's lye in the strength used 
was much less effective. 

(5) The scale may be held in check on peach trees in foliage 
by spraying with kerosene and water mixture containing 15 per 
cent, of kerosene without serious injury to the trees, but was 
not as effective in destroying the scale when applied diuing the 
latter part of June as when applied a month later. 15 and 10 
per cent, of crude oil mixed with water caused injury to peach 
foliage and is not to be recommended : the same may be said ^f 
oonuaoa so^ and water (one pound to eight gaUons). 

(6) Kerosene emulsion containing 25 per cent, of kerosene is 
effective in destroyii^ scales on dormant trees and may be 
applied with any form of spray pump. 

CARNATIONS INJURED BY THE VARIEGATED 

CUT-WORM. 

Peridroma saucia Hiibn. 

During January, 1901, caterpillars of this species attacked a 
bench of carnations, which were grown for experiment in the 
station forcing house. Leaves were not eaten to any extent. 
Each of a few flowers had a hole eaten into the calyx and the 
lower portions of the petals eaten off, allowing the detached por- 
tions to drop to the ground. The unopened buds were the chief 
objects of attack, and about 60 of them were ruined. In each 
case a hole was eaten in the side of the bud and the contents 
devoured. 

The night watchman was instructed to hunt for these cut- 
worms while making his rounds of the houses. 

The first larva was found January 25th, and during the next 
two weeks several were taken frcwn the plants. Some of these 
soon pupated and the adults emei^fed on March 27th. 

The cut-worms appeared only in that part of the bench which 
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was filled with street sweepings, which had been OKnposted 
for a. short time before filling the house. As the caterpillars 
were nearly full-grown when discovered, and as the plants in 
the house bad not been previously injured, as would have been 
the case if they had developed from the ^g stage inside the 
house, it seems probable that they were brought into the house 
in the larval sta^e with the soil. The fact that carnations 
growing in ordinary compost nearby were uninjured, indicates 
that the street sweepings contained the cut-worms when brought 
into the house. 

The eggs are nearly hemispherical in shape and strongly 
ribbed, the ribs radiating from the center. They are laid in 
compact masses, containing about 60 eggs, often in rows, on 
the twigs or the under sides of the leaves of various plants. 
The larvae are from one and one-half to one and three-fourths 
inches in length when full-grown. Up to this time they have 
molted five times, and in the full-grown stage of the larva 
there is great variation. A dark form is dull brown, more or 
less indistinctly marked with grey, with interrupted lines along 
the sides of the body. The cut-worms which attacked the 
carnations in the greenhouse were of the pale form, being of 
a dirty-grey color, with very faint markings. Plate VII shows 
this pale form about natural size, in both the extended positioa 
in which they feed, and in the resting positicm in which they 
spend the day coiled up beneath the surface of the ground. 

The next stage is simply a naked brown pupa, found in the 
soil, yellow in color when first formed, and gradually changing 
to a dark maht^any-brown. 

The adult is a moth of a brownish-grey color, having a 
wing-expanse of from one and three-fourths to two inches. 
There is great individual variation in the markings of the fore- 
wings. The hind-wings have no characteristic markings. They 
are usually white or light-grey near the body, shadii^ into 
brown near the margins, and edged with a white fringe. 

There are two broods each year, but the second is usually 
not extensive and does little damage. The winter is passed 
usually in the larval, but sometimes in the pupal stage, and, 
since much variation exists regarding the time of appearance 
and length of the breeding period, it is difficult to separate 
the two generations. 
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This is one of several species known as climbing cut-v 
which sometimes devour the foliage and injure the young fruit 
of apple, pear, peach, plum, cherry, and other trees. It ts 
known to feed upon nearly all kinds of cultivated plants, both 
under glass and out of doors, and was reported as injuring 
carnations near New York City in 1894, Giicago in 1895, and 
at New London, Conn., in 1898;* in or near Philadelphia in 
1890,1 and in 1892.]: Sirrine included this species in an article 
on insects infesting carnations, published in the American 
Florist, March 3, i9oo.§ Dr. Felt had previously recorded 
an attack on carnations by the variegated cut-worm in a paper 
printed in Country Gentleman, May nth, 1899.II 

It caused much destruction in fields and gardens in the north- 
western states during 1901, by devouring the foliage of all 
plants. Its attack resembled that of the army worm, and it 
was so abundant in the infested region that a square yard of 
ground contained hundreds of caterpillars. In serious outbreaks 
various mechanical measures, like ditching or rolling the land, 
may be put in practice to destroy the cut-worms. Paris green or 
arsenate of lead may be applied to the vegetation in their path, 
and thus great numbers may be killed. 

In gardens and tilled fields cut-worms may be combated by 
placing poisoned bait on the ground short distances apart, a 
few days before the young plants appear. The bait may con- 
sist of fresh clover, or other succulent plants, which have been 
sprayed with Paris green, or of a bran mash to which poison 
and a little sugar have been added. If this method is practiced 
for a week or so before the crop occupies the ground, most of 
the cut-worms will be destroyed. Hand-picking at night will 
probably remain the most desirable remedy in greenhouses, as 
it is not advisable to poison the flowers, leaves or buds of 
plants which go to market. A thorough search during the day 
will disclose many of the worms coiled up beneath the surface 



* Bulletin 39, New Series, Division of Entomology, U. S. Dept. of 
Agriculture, 1 901. 
t Insect Life, Vol. n, p. 376. 
t Idem. Vol. IV, p. 405. 

S Experiment Sution Record, Vol. XI, p. 1065. 
II Fifteenth Report N. Y. State Entomologist, p. 594, 1899. 
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of the ground near the infested plants. It is possible that the 
poisoned bran mash would be efFective even in greenhouses. 

In connection with the variegated cut-worm was found 
another and smaller species that devoured the petals of the 
blosscKHS. Only two or three specimens were captured and the 
identity of the insect was not established. 

A report was sent to the station in November, 1901, that 
chrysanthemums in the extensive greenhouses of a commercial - 
grower were being injured by climbing cut-wwrns. Though 
no specimens were seen by the writer, the injury was probably 
caused by the variegated cut-worm. The remedy that was 
being practiced was hand-picking at night, though the owner 
writes that he has often trapped the caterpillars by placing 
damp tobacco stems on the bench or ground among the infested 
plants. The cut-worms crawl into the tobacco stems to rest 
during the day and may be shaken out in the morning and 
destroyed. 

The following publications which have appeared in recent 
years contain good accounts of the variegated cut-worm. 

Bulletin 29, New Series, Division of Entomology, U. S. Dept. 
of Agriculture, Washington, D. C, 1901 ; Bulletin 104, -Cor- 
nell Experiment Station, Ithaca, N. Y., 1895; Bulletin 47, 
Washington Experiment Station, Pullman, Wash., 1901. The 
Fifth Report of the New York State Entomologist, page 200 
(Albany, N. Y., 1888), has also a short account of the species, 
with bibliography up to that date. 

Plate VII shows the variegated cut-worm in the larval and 
adult stages, and also some carnation buds injured by the larvse, 

ABUNDANCE OF THE ELM LEAF-BEETLE. 
Galerucella luteola Mull. 
The ravages of the elm leaf-beetle were especially serious in 
portions of the State during 1901. According to the daily 
papers, much injury was done to the trees in Hartford, Norwich, 
and other places. In New Haven the attack was probably 
more serious than it has been since 1896, when many trees 
were sprayed in the central portion of the city. In South 
Norwalk, where the beetle did much damage a few years ago, 
the trees were scarcely injured at all the past season. 
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The larvas came down the trees in great numbers to trans- 
form about the middle of July. As the destruction of the 
pupae tend to decrease the number of beetles for the next season, 
this was advised in the following press bulletin, issued July 15th, 
and printed in nearly all of the papers of the state : 

New Haven, Conn., July 15, 1901. 

In many Connecticut towns and cities, and especially in New 
Haven, the elm leaf-beetle has this season caused much injury 
to elm trees that might have been prevented by spraying poison 
on the foliage early in May to kill the adult beetles. Failing to 
do this, another spraying about the first of Jime would have 
prevented injury from the caterpillars. It 19 now too late to 
apply poison, as the injury has been done and the caterpillars 
are crawling down the trees in great numbers seeking a 
sheltered place in which to transform. All do not come down 
the trunk, however, as many drc^ from the branches to the 
ground, while some lodge in crevices of the rough bark of the 
trunk and larger branches, and there undet^ their change to 
the pupa stage. But a large proportion may be found on the 
ground at the base of the tree, where they may be collected 
by the quart in some cases. It is an easy matter to destroy 
these pupx, and it should be done at once, thus greatly dimin- 
ishing the crop of egg-laying beetles for next year. 

Where the city authwities are not prepared to act, citizens 
and residents should do so, each looking after the trees on and 
in front of his own property or residence. 

To kill the insects, spray the ground under the tree and the 
trunk and lower branches if possible, with a soap or mechanical 
emulsion of kerosene and water, containing 10 per cent, of 
kerosene. This will kill all pupse with which it comes in con- 
tact, and will not injure the trees or grass. Whale oil and 
common soaps are also effective if dissolved tn water (one 
pound in five gallons) and applied as a spray. If a pump is 
not available, the soap solution may be sprinkled on the insects 
with a watering pot. By prompt and thorough concerted 
action on the part of both public officials and residents, much 
can be done in this way to prevent injury to the elm trees nexl 
season. 

W. E. Britton, Stale Entomologist. 
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Before the publication of the above notice the writer had 
been asked to visit Norwich and look into the condition of the 
trees. The trip was made on July i6th, and the trees were 
found to be in a serious condition. The writer was taken 
through the principal streets by Mayor Thayer and Mr. W, F. 
Blackstone, two gentlemen much interested in the welfare of 
the trees. 

A defective gas main had been laid, and afterwards replaced, 
for a distance of about one and one-half miles of the chief 
residential street of the city, and along this street many trees 
had died. 

That the escaping gas killed many trees, there can be no 
doubt. Many Bne elms on Broadway were dead and many 
others had lost their foliage, though the wood seemed to be 
still alive. Nearly all the elms appeared to be untiirifty. The 
maples, on the other hand (the street contains both elms and 
maples), were fairly thrifty, and the fact that these were not 
killed by gas led the writer to conclude that the eira leaf-beetle 
was to a considerable extent responsible for the damage. It 
is well known that illuminating gas escaping from pipes beneath 
the surface of the ground will kill any kind of a tree, and it 
has not been observed that the maple is less susceptible to its 
effect than other trees. 

After a thorough inspection of the trees in Norwich, the 
writer was asked to make an additional statement for publi- 
cation that would apply more particularly to local conditions. 
The following, therefore, was given out and appeared in the 
Norwich evening papers: 

A personal examination of the elm trees along; some of the principal 
resident streets of Norwich shows that the elm beetle has caused a great 
deal of damage this season. The caterpillars are now coming down the 
trees in large numbers, and should be destroyed immediately. A wedc 
or ten days from now the adult beetles will come forth and fly away. 
Hence immediate action is necessary. Spraying the trunks and larger 
branches of the trees, and also the ground under the trees, with kero- 
sene, using either the soap emulsion or the mechanical mixture, each 
containing 10 per cent, of kerosene, is the best means of killtng the beetles 
in this stage. 

Kerosene emulsion may be prepared with soap as fallows : Take one- 
half pound common hard soap and dissolve in boiling water. While this 
is still hot, add one gallon of kerosene and stir violently or chum it 
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through a force pump for about five minutes, until the whole forms a 
creamy mass, which thickens upon cooling. For use, dilute nine times 
with cold water. 

The mechanical mixture is made by usii% a special form of pump, 
which mixes the two liquids under pressure. The trees aloi^ Broadway 
have unquesttonablj been injured by gas escaping from the main. They 
hare also suffered great injury from the beetles, and the combined effect 
of gas and beetles has killed some of the trees. All residents should 
cooperate with the city authorities to kill as many of the beetles as 
possible right away. 

It is hoped that the municipal authorities of Connecticut will 
be on the alert the coming season, and in readiness to spray 
the elm trees with poison if the beetles should be dangerously 
abundant, and thus prolong the lives of the trees, which, with 
their various other troubles, already have a precarious existence. 



A SERIOUS INJURY TO HICKORY TREES BY THE 
HICKORY BARK BORER. 
Scolytus quadrispinosus Say. 

On August 1st, in answer to a request, the writer visited 
"Sachem's Wood," New Haven, to examine the hickory trees, 
which were in an unsatisfactory condition. 

Many trees had died, and many more were fast losing their 
vitality. The foliage was falling frcnn the supposedly healthy 
trees and the ground was literally covered with fresh and dried 
leaves. The many dead leaves still on the trees gave them a 
brown and scorched appearance. An examination of the twigs 
revealed great numbers of small black beetles, nearly one-fourth 
of an inch in length, which were boring holes in the axils of 
the ccHnpound leaves (see fig. 2), cutting them off in many 
cases so that they fell to the ground. In some instances the 
twig was eaten to such an extent that it broke off (see Plate 
VIII, b). The trunks of the dead and dying trees were the 
breeding groimds of the beetles, and larvae, pupae, and adults 
were numerous under the bark. The adults were emerging 
from the bark through small circular holes, which were so 
abundant that the tree appeared to have been filled with shot. 

Specimens were sent to Washington for identification, and 
the beetle foimd to be ScolyitiS quadrispinosus Say. The late 
Dr. C. V. Riley studied this insect in Missouri in 1872, and 
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believing it to be a new species, described it as 5", carya* 
Later it was found to be identical with Say's quadrispinosus. 



Fig. 2. — Hickory twig, showing where the beetles have made tunnels 
in the axils of the compound leaves. Draimng made from an original 
photograph. 

The following account of the method of attack is copied from 
Dr. Riley's report: 

"Boring through the bark, the insect forms a vertical chamber next 
to the wood, from half an inch to an inch in length, on each side of 
which it deposits its eggs, varying io number from twenty to forty or 
fifty in all. The larvte, when hatched, feed on the inner bark, each 
one following a separate track, which is marked distinctly on the wood. 
Some trees contain them in such numbers that the bark is almost 
entirely separated from the wood. In many cases the upper part of the 
tree is killed a year or two before the lower part is attacked. . . . Both 
sexes bore into the tree — the male for food, and the female mostly for 
the purpose of laying her eggs. In thus entering the tree, they bore 
slantingly and upward, and do not confine themselves to the trunk, 



* Fifth Annual Report, State Entomolc^ist of Missouri, p. 103, i8;r3. 
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but penetrate the small branches and even the twigs. The entrance 
to the twig is usually made at the axil of a bud or leaf, and the channel 
often causes the leaf to wither and drop, or the twig to die or break 



Packard* considers this the most destructive bark borer 
attacking the hickory. 

Both sexes are dark brown or nearly black, the thorax darker 
than the wing-covers. There are numerous hairs upon the head, 
forming a brush which may perhaps be useful in cleaning out 
the galleries. This brush is more strongly developed in the 
male than in the female and is well shown in the left hand figure 
of the beetle on Plate VIII, a. Thorax and wing-covers are 
about equal in length, and the abdomen, which is shorter than 
the wing-covers, is truncated in a peculiar manner. The abdo- 
men and thorax are more or less hairy on the ventral surface in 
both sexes, and some specimens have dorsal hairs on the front 
portion of the thorax and at the posterior extremity of the wing- 
covers. 

On the end of the truncated abdomen, in the male there are 
four spines, which fact evidently suggested the specific name. 
The female, however, is not provided with these spines and the 
ventral portion of the abdomen is smooth. The beetles vary 
considerably in size in both sexes. Those examined by the 
writer were somewhat larger than the specimens studied by 
Riley and described as S. carya in the Fifth Report of the State 
Entomologist of Missouri, page 107, Riley gives the length 
as frcMn .15 to ,20 inch, while the specimens which the writer 
observed varied from .20 to ,25 inch. 

The brood gallery, which is formed between the bark and 
the wood, consists of a short vertical tunnel from which branch 
at right angles from twelve to seventeen smaller galleries on 
either side. These side tunnels are excavated by the young, 
each making a separate burrow, and though often very near 
each other never seem to cross, and are nearly parallel on each 
side of the central chamber. As the larva* increase in size 
the tunnels diverge somewhat so as not to run into each other. 

Miss Hillhouse states that 110 dead and dying trees were 
marked and cut, and that later several more were removed from 
the grove. From what we know of the habits of the Scolytidae, 

•Fifth Report, U. S. Entomological Commission, p. 285, 1890. 
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it hardly stems probable that the beetles attacked perfectly 
sound trees in the beginning. But wherever a tree is injured 
by accident or weakened by any cause, an excellent breeding- 
place for the beetles is formed. In the summer of 1900, the 
drought was extremely severe in the vicinity of New Haven, 
and many trees suffered. The writer observed several hickories 
in the city parks that lost some of the branches or the entire 
top. The hickory trees cm the Hillhouse place are in part 
situated on a dry knoll and it seems probable that some of these 
were injured by the drought. These injured trees were attacked 
by the beetles, which multiplied to such an extent that the adults 
in search of food attacked the twigs and branches of the more 
vigorous trees, thus weakening them sufficiently to enable the 
species to breed in the trunks. Finally a large number of good 
trees perished. • 

It was recommended that as many of the insects as possible 
be destroyed in the wood and bark of the trunk and that the 
remaining trees be kept in the best possible state of vigor by 
fertilizing, removing dead wood, etc. It is doubtful whether 
anything more than general preventive measures can be 
employed against these bark borers. Possibly in case of a 
severe attack upon thrifty trees it might be worth while to 
spray the foliage, twigs, and branches, as well as the bark of 
the trunk, with a thick whitewash to which Paris green had 
been added. Some of the beetles thus might be killed while 
feeding upon the twigs or when tunneling into the bark of the 
trunk to make the brood galleries. 

SEVERE ATTACK OF THE FALL WEB-WORM. 
Hyphanlria cunea Drury. 

The fall web-worm was very abundant during the season of 
1901, and during August and September defoliated a great 
many trees including nearly all kinds of fruit, shade, and forest 
trees. The attack was not local, but extended all over the 
State and into Massachusetts and New York. 

In September the writer observed defoliated trees in the 
forests along the Shepaug river valley, along the Air Line and 
Shore Line railroads, and through the central portion of the 
State. Along the Northampton railroad, many trees had lost 
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their leaves, and at New Canaan several hickory trees were 
bare the last of September. One of these is shown on Plate IX. 
Elms, birches, sycamores, and hickories were attacked at Sims- 
bury and it seemed to make very little difference what the kind 
of tree. 

The young caterpillars spin a web around two or three leaves 
and feed within the web, eating away the green porti(Hi of the 
leaf, the frame-work remaining. As the larvae increase in size 
the entire branch is included in the web and the entire substance 
of the leaves is devoured, including veins. The fall web-worm 
is an American species and occurs all over the eastern part of 
the United States. It is not at all particular as to its food 
plants, and Howard states that the records of the Division of 
Entomology show about 120 species of forest, shade, ornamental 
and fruit trees upon which it feeds.* There are said to be 
two broods each year south of New York, The writer has 
not followed out the life-history of the species, but the observa- 
tions made during 1901 indicate that it was also double-brooded 
in Connecticut. 

It is an easy matter to remove the nests when small, fnHn 
fruit trees, by cutting off the ends of the branches. Even this 
will be unnecessary if the foli^e is kept well poisoned until 
late in the season. 

COMMON SOAP AS AN INSECTICIDE. 

It has long been known that soap-suds are useful in destroying 
plant lice, and the housewife as well as the gardener and florist 
has used them on plants with success. Our experience with 
soap as an insecticide began in the greenhouse by using "Ivory" 
soap, one-fourth pound dissolved in one gallon of water, and 
applied to chrysanthemums to kill black lice, to Ageratum to 
destroy Aleyrodes or white fly, to carnations to kill red spider, 
and to cinerarias. Hibiscus and cigar plant (Cuphea) to kill 
green lice. Whether the plants were dipped or whether the 
suds were applied as a spray, they destroyed the insects, but 
some of the plants were injured. 

The mixture was then diluted one-half, and on January 12th 
all the carnation plants were sprayed to kill red spider, with 
satisfactory results. Wherever the spray came in contact with 

* Farmers Bulletin, No. 99, p. 20, U. S. Department of Agriculture. 
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it, red spider was killed. But it is well tii^h impossible to 
thoroughly cover thick-growing plants, so some lived to per- 
petuate the pest in the house. Later the plants were given a 
careful spraying once each week, and red spider was kept in 
check nicely even where it had thoroughly infested the plants. 
Lice and Aleyrodes were readily killed by the mixture, which 
is not only easily prepared but lacks the disagreeable odor 
peculiar to many insecticides, especially whale-oil soap and 
tobacco water. 

As the soap does not dissolve readily in cold water, the best 
method is to cut the soap in thin slices and dissolve in boiling 
water, then add enough cold water to make the right prc^r- 
tions. The mixture thickens to a jelly-like substance on cool- 
ing and must therefore be applied warm. It may be sprayed 
upon the plants, or small potted plants may be dipped into a 
pailful of the mixture. 

Bars of fresh "Ivory" soap were found to have an average 
weight, exclusive of the wrapper, of 258 grams, or about 9 
ounces, while the small size weighed 152 grams, or 5.3 ounces. 
Thus in common practice, the soap need not be weighed nor the 
water measured, but half of a cake of laundry size or four- 
fifths of a smalt-sized cake will answer for a pailful. The 
ccmimon-sized pail holds two and one-half gallons when tilled 
to the brim, but it cannot be conveniently carried if chained 
with more than two gallons. 

"Welcome" soap was next given a trial and found to be fully 
as effective as "Ivory" when dissolved in the same proportions, 
and to dissolve s<»newhat more readily. It does not thicken as 
quickly on cooling. The bar of laundry-size weighs 317 griuns, 
or about II ounces. One of these cakes may therefore be 
divided into three pieces and each dissolved in a pail of water. 

The tomato house has each winter for several years been 
infested with white fly (Aleyrodes vaporariorum West.) and 
many remedies have been used, nwie of which have proved more 
effective than soap and water. Fir-tree oil was equally so, but 
is too expensive for general use. The tomato plants were 
sprayed about every week for three months with "Welcwne" 
soap dissolved in water at the rate of one pound in 8 gallons. 
The spray seemed to kill all larvse and adults with which it came 
in contact. During the operation many adults fly from the 
plants, but are hit by the spray when in mid-air and killed. 
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Continued applications of soap and water to the tomato plants 
for three months, without washing; off the soap, finally coated 
the leaves to an injurious extent and the practice was abandoned. 
Other kinds of plants which were frequently sprayed with water 
from the hose were uninjured, and it is apparent that the lon^- 
continued use of the soap without washing it off is the reason 
for the injury. We still use this remedy for the same purpose, 
but either do not apply it so frequently or else the plants are 
sprayed occasionally with clear water. 

Since then soap and water has been used here to kill Aphis 
on apple, plum, and cherry trees, and a great variety of plants, 
Lecanium on ferns, red spider, thrips, and newly-hatched scale- 
insects, especially oyster-shell and scurfy bark-louse, and Sao 
Jose scale. It is not effective in killing the mature individuals 
which are covered by the shell or armor, but readily kills the 
newly-hatched individuals. 

Doubtless any laundry soap would answer the purpose quite 
as well as the kinds used, and for effectiveness, cheapness, con- 
venience and cleanliness in preparing aod using, soap and water 
should take a high rank among contact insecticides, especially 
for use in dwellings, greenhouses and gardens. 

MISCELLANEOUS INSECT NOTES. 
The Saddle-back Caterpillar — Empretia stimulea Clem. — was 
more abundant than usual and was observed in several localities. 
The caterpillar is dark-brown in color with a light green 
blanket or "saddle" upon its back, with a circular brown spot 
in the center. This spot is surrounded by a narrow ring of 
white. There is a light-green spot near the anterior end and 
three such spots near the posterior end of the body. There 
are two fleshy appendages covered with spines near each end, 
and a row of spiny tubercles along either side of the body. 
These spines are poisonous to the touch. This insect belwigs 
to the family Limacodidtr, the larvse of which have no legs and 
are called "slug-caterpillars," The adult is a brown moth. 
The caterpillars, which are usually not very abundant, feed 
upon the leaves of the apple, pear, and other fruit trees. Spray- 
ing with Paris green is the remedy. 

The Hag-moth Caterpillar — Phobetron pilhecium, S, & A. — 
is another of the "slug-caterpillars" and feeds upon the foliage 
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of apple and pear. This was also comparatively abundant the 
past season, as it is not usually a common insect here. In some 
respects this caterpillar is even more curious than the saddle- 
back caterpillar. Instead of being furnished with spines, there 
is a row of curious fleshy appendages along each side of the 
body and a double line of rosettes on the back, all brown in 
color. Lintner states* that there are four appendages on each 
side of the body, but I have found them very irregular in num- 
ber, size and shape. But as the appendages are very easily 
detached, it is quite possible that some had been broken off. 
The adult is a yellowish-brown moth, having a wing-expanse 
of about one inch. The male is smaller than the female and 
varies slightly in color. This species is too rare to do much 
damage, but the foliage can be protected from it by coating 
the leaves with Paris green or scnne other arsenical poison. 

The Red-humped Caterpillar — (Edemasia concinna S. & A, — 
feeds on the foliage of fruit trees, often defoliating them. The 
common name was suggested by the fact that the fourth segment 
of the body of the caterpillar forms a dorsal projection or hump 
and is of coral-red color. Plate X a, shows this caterpillar in 
its characteristic position with tail elevated. The body is 
striped with yellow, black, and white, and the segments bear 
spines. 

In length, the caterpillars vary from one and one-fourth to 
<Mie and one-half inches. The adult is a light-brown moth, 
having a wing-expanse of over an inch. There is only one 
brood each year. The arsenical poisons are a remedy where 
this caterpillar is abundant. 

The Yellow-necked Caterpillar — Datana ministra Drury — 
was more abundant in Connecticut during 1901, than for 
several years. All kinds of fruit trees were defoliated and the 
species also attacked forest and shade trees. Young trees seem 
to be preferred by this insect. The larvae are gregarious when 
young, and may often be seen in large clusters containing thirt>- 
or forty. 

Except when feeding, the head and tail of each larva is 
elevated as shown in the illustration, Plate XI, b. 



* Fifth Report, N. V. State Entomologist, p. 1S4. 
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The caterpillars are about one and three-fourths inches long 
and striped with yellow and black. Their bodies are covered 
with long scattered hairs. The adult is a light-brown moth 
with dailc-brown markings on the fore wings, and has a wing- 
spread of about two inches. There is one brood each year and 
the larvx appear during August and September. On account 
of the gregarious habit of the caterpillars, it is an easy matter 
to cut off the twig upon which they are feeding, and this can 
be done while they are small and before much injury is doat. 
They may then be crushed or burned. They may also be des- 
troyed by applying kerosene to the soft-bodied caterpillars when 
clustered on the twigs. Fifteen per cent, of kerosene in water, 
applied with a "kerowater" pump, will not injure the foliage. 

If the leaves have been sprayed with Paris green, they will 
not be injured by this insect. 

The iVainut Caterpillar — Datana mtegerrima G. & R. — was 
more common than usual the past season. Black walnut, butter- 
nut, and hickory are the favorite food plants of the species, and 
the writer observed hickory trees attacked in New Haven, entirely 
defoliated in North Haven, and butternuts partially defoliated 
in Milford. Specimens were received from Morris Cove, East 
Haven, where the caterpillars were feeding upon the foliage of 
black walnut shade trees. The caterpillars are gregarious like 
the yellow-necked caterpillar when feeding upon the branches. 
When full grown they gather in large numbers upon the trunks 
of the trees. 

The larvae are from one to one and one-half inches long, body 
black, with long whitish hairs. Specimens were sent to Dr. H. 
G. Dyar of the United States National Museum at Washmgton, 
D. C, and he reported the species to be D. integerrima. It is 
often mistaken for D. angusii, but Dr. Dyar states that the latter 
is comparatively rare, while the former is the ccwnmon one on 
walnut and hickory trees. 

A small striped beetle — Chrysomela elegans Oliv, — attacked 
the leaves and flower stems of Coreopsis lanceolala growing in 
thi writer's garden during the first week in June. Hand- 
picking was practiced every morning for about a week, and 
from a few plants a large number of beetles were gathered. 
These fed upon the leaves mostly, though the stems and petals 



;ti by Google 



2/6 CONNECTICUT EXPERIMENT STATION REPORT, I9OI. 

and calyx lobes of the blossoms were not unmolested. Among 
the beetles collected, there were a few specimens of C. simUis 
R(^., feeding with C. elegans, but only oat of the former to fifty 
of the latter. 

Poisoning the foliage would of course preserve it, but hand- 
picking is the best remedy in a small flower garden. 

The Orange Dog Caterpillar — PapUio crespkontes Cram. — 
was quite abundant during the season, and the caterpillar was 
found feeding upcm the leaves of orange trees placed out of 
doors and of the gas plant, Dktamnus fraxinella, of gardens. 
It is a curious caterpillar of chocolate-brown and cream colors. 
The adult is a large black and yellow swallow-tail butterfly, 
closely allied to our celery butterfly, and is common in the 
Southern states. Only two specimens have been previously 
taken here during the past seven years. Connecticut is about 
the northern limit of the species. 

The European giant hornet — Vespa crabro L. — was sent to 
the Station in September from Whitneyville, where it was 
reported as causing considerable injury to ripe pears by eating 
into them. Specimens were sent to Washington, and the identi- 
fication verified. The species was brought into this country 
many years ago, and became established near New York City. 
It has since spread very slowly and even now is not found very 
far from the place where it was first discovered. It is occa- 
sionally seen in New Jersey and on Long Island. It was quite 
common on pears in the garden at the Station late in the season. 
It will probably not bec<xne sufliciently abundant to do much 
injury. 

The green pea louse — Neclarophora pisi Kalt. — ^was consider- 
ably less abundant than in 1900 and 1899. In Connecticut it 
does not appear on peas until about June 1st, and the early 
varieties are then well along toward maturity and are not very 
seriously injured. The late varieties and the sweet peas are 
nearly ruined. Pea vines may be saved in the garden by spray- 
ing with kerosene emulsion or soap and water, but this is too 
expensive for the field, and there mechanical methods must be 
employed. 

Brushing the vines and knocking off the lice just before cul- 
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tivating seems to be the most practicable of any means yet 
devised of holding this pest in check. 

The pear psylla — Psylla pyricola Forst. — caused less injury 
during the past season than for several years. Expecting 
another attack, we prepared for it by spraying all the pear trees 
at the Station on June 4, with kerosene and water (15 per cent, 
kerosene) mechanically mixed. The trees were not injured in 
the slightest, and unquestionably many of the insects were 
killed, though not present in dangerous numbers. 

The tulip tree scale-insect — Lecanium tulipiferae Cook. — is 
becoming quite ccHnmon on wild and cultivated tulip trees about 
the State. The females are nearly one-third of an inch in 
diameter when full-grown, are hemispherical in shape and of a 
dark-brown color. The males are much smaller, light-grey in 
color and more elongated. After the adult males emerge, the 
empty shells remain upon the twigs. There is only one brood 
each year. The species seems to be viviparous, and the young 
appear about September 1st. These live through the winter in 
a partially grown stage. The lower branches of the tulip tree 
are the ones first affected, and as these are killed, those higher 
up are attacked. Honey dew is given off and in this substance 
grows a fungus which blackens the twigs and leaves. The 
magnolia is also a food plant of this species of Lecanium. A 
thorough spraying with soap and water, one pound dissolved in 
eight gallons, should free shade trees from this insect. 

The snowy tree cricket — (Ecanthus niveus Harr. — is very 
abundant throug^tout the State and causes slight injury to rasp- 
berry and blackberry canes by laying e^s in them. The canes 
often break off at the point where the eggs are deposited. Berry 
canes are not the only twigs selected by the insect for ovipositing, 
for the writer has found the eggs in grape-vine canes, and in 
the twigs of fruit trees. In some of the nurseries last fall they 
were common in peach branches, and apple twigs have fre- 
quently been chosen for the purpose. The adult insect feeds 
principally upon animal matter and therefore does not injure 
plants. There is no way to prevent the injury caused by egg- 
laying, but the twigs should be gathered in early spring and 
destroyed. 
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The maple borer — Piagionotus speciosus Say — is 
enemy of maple trees in New Haven. On Prospect street 
especially, some young trees have been ruined and many severely 
injured. The adults emerge about the first of July, and for 
two weeks may be found on the trunks and larger branches of 
the trees, where they are laying eggs. The eggs soon hatch 
and the young larvae begin to tunnel in the trees, usually eating 
partly in the bark and partly in the sap-wood, pursuing an 
upward spiral course. Swnetimes two or more tunnels combine 
to girdle the tree. Shade trees should be examined during each 
September and the borers destroyed. Their presence is indi- 
cated by the castings or sawdust and the larvx may be dug out, 
or killed by inserting a few drops of carbon bisulphide and 
stopping up the hole. 

"Moth traps" — Manufacturers of certain kinds of "moth 
traps" have advertised extensively in the papers, claiming that 
orchards and gardens can be kept free from pests by the use of 
their devices for catching insects. 

By these claims they have been able to sell many traps to 
orchardists and farmers. Several official entomologists, as well 
as other experimenters, have at different times and places made 
careful tests of "trap lanterns," "moth traps," etc., and the 
results of the trials disprove many of the manufacturer's claims. 
In some cases the traps caught more beneficial than injurious 
insects and therefore reputable entomologists have no hesita- 
tion in stating that more harm than good may be done by 
employing these "moth traps." Certainly such contrivances 
cannot be substituted for the ordinary spraying operations to 
fight insects in orchards. 
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Plum Tree killed by the San Jos6 Scale-Insect. Photo, by II'. B. Brillon. 
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Peach Tree severely injured by ihc San Jos6 Scalc-lnscct. Phuio. by W. E. Brillon 
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(•I) Infesied Peach Twi|{s. Maiure females and young scales clustered 
in a groove of the iwia may be seen ai ihe left. A female wilh the 
shell or covering raised Is shown i ' " ' 
PhBlo. by H. A. Daly. 



W (he right. Considerably enlarged. 




(i) Plum Twigs nearly coaled over by San Jos6 Scale. Natural si 
W. E. Britlon. 

Appeaianco of Infested Twigs. 
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(a) Pears badly infested. Fholt. by H. A. Doty. 



(i) Infested Apples showing ihe discoloralion around the Insects. Photo, by H. A. Doty. 
Appearance of Infested Fruit. 
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(i) Leaves, showina ihe tendency of the Insecls Ic 

ty //. A. Doly. 

Infested Leaves and Fruit of Jap 



,r Ihe veins. Plwlo. 
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PLATE Vn 



(a) Buds injured by ihe c 



.. *c IV. E. Britton. 




(*) Cul-worms or larvs, 

Pheie. by W. E. Brillon. 

The Variegated Cut-Worm <Per 



(c) Moihs or Adults. 
Pholo. hy H. A. Daly. 
l) and its injury to Carnations— Figures all 
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PLATE VIII 



(o) Adult Beclles, Considerably enlarged. Photo, by H. A. Doty. 



(*) Hickory iwig cut offby the beetles. Natural si/e. Photo, hy //. > 
The Hickory Baik Borer (Scoljtus quadrisplnosus) and its work. 
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Hickory tree defoliated by the Fall Web-worm f Hyphantria cuntaj. 
Phalo. ty Mr. Tultle. 
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(a) The Red-humped Caterpillar ((Edemasia concinna) in characrehsiic feeding 
position, Narural size. Pholo. by H. A. Duly. 



(b) The Hag-moth Caterpillar f Phohrlron pilhtdi 
Photo, by H. A. Doty. 



nj. Slightly enlarged. 
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(a) A Connecticut fumigating house. Photo, by W. E. Brillon. 



istic-attitudit. 
n : those in Ihe cluster imtlOQlC 
" ■. by N. A. Doty. '^' 
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EXAMINATION OF BABCOCK TEST APPARATUS. 



EXAMINATION OF APPARATUS FOR DETERMINING 
BUTTER-FAT IN MILK AND CREAM. 

By a. L. Winton. 

The General Assembly at the January session 1901, passed 
the following: 



Concerning the Pubcbase of Milk and Cbeau. 

General Assembly, 
January Session, A.D. 1901. 
Be it enacted by the Senate and House of Representatives in General 
Assembly convened: 
Section i. No person or corporation buying or purchasing milk or 
cream and making payments therefor based on the results of the Bab- 
cock test shall use any bottle or pipette for the purpose of determining 
the relative or proportional amount of butter fat of any milk or cream, 
unless such bottle or pipette shall have been tested and stamped as 
accurate by the Connecticut Agricultural Experiment Station or by the 
Connecticut Agricultural College. 

Sec. 2. Every person or corporation that shall use any bottle or 
pipette for the purpose named in section one of this act, unless the same 
is stamped as therein prescribed, shall forfeit to the use of the state 
the sum of five dollars for each bottle or pipette so used. It shall be the 
duty of the state's attorneys in the several counties to collect forfeitures 
under this act. 

This act was approved June 3d, and on June 6th, a copy of 
the law was mailed by the Station to every creamery in the 
State, with the following note of explanation: 

The Connecticut Agricultural Station will test and stamp bottles and 
pipettes which are used by persons and corporations within Cotmecticut 
for the purpose named in the above act. under the following conditions: 

The apparatus to be tested should be sent in a package, bearing on the 
outside the name of the shipper with all charges prepaid. A letter should 
be sent at the same time addressed to the Agricultural Station, New 
Haven, Conn., advising of the shipment, and stating what kind of appara- 
tus has been sent and the number of pieces of each kind. 

The glassware will be returned by express, at the expense of the 

The Station will use alt care in packing, but will not be responsible 
for any loss by breakage in shipment. 

19 
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The apparatus will be tested as promptly as possible, and in the 
order in which it is received. 

Each piece found to be accurate will be marked : "Ct. Ag, St." Each 
piece found inaccurate will be marked: "Bad." 

Until further notice, this work will be done without charge. 

It is absolutely necessary that alt apparatus should arrive in perfectly 
clean and dry condition. 

If not in this condition, the Station cannot lest it. 

E. H. JENKINS. Director. 

METHODS OF TESTING AND HARKING THE APPARATUS. 

The methods used are those described by Farrington and 
Woll.* 

(A.) Milk and Cream Test Bottles. 

1. Calibration vnth mercury. A weighed quantity of pure 
mercury, corresponding to the total number of fat per cents, 
marked on the scale (27.18 grams for 10 per cent, milk bottles, 
81.54 grams for 30 per cent, cream bottles, etc.), is introduced 
into the clean dry bottle to be tested and the neck is closed with 
a soft cork of uniform diameter. The bottle is then inverted 
and the length of the mercury column compared with the total 
length of the graduated portion of the neck; directly, if the 
cork has been introduced to the first line of the graduation, 
otherwise by means of accurate dividers. 

The operation is repeated with a half quantity of mercury. 

As the top of the mercury is a meniscus and the bottom, 
adjoining the cork, a plane : the total length of the column ou^t 
to be a little more than that of the corresponding graduation. 
The necessary correction, which varies with the tube diameter, 
may be ascertained by experiment or from the table of Winkler.f 

2, Calibration with a measured quantity of water. The bottle 
is filled with distilled water so that the bottom meniscus is at the 
zero mark of the scale. The neck above the liquid is carefully 
dried with a piece of filter paper. A measured quantity of 
water, corresponding to the total number of fat per cents, 
marked on the scale (one, two or three c.c. at a time) is drawn 
into the neck from an accurate burette, comparing the bottom 

with the scale after each addition. The volume 



•Testing Milk and its Products. Madison, 1897, pp. 43-47. 
f Ztschr. anal. Chem. 40, 403. 
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marked off for 5 per cent, of fat, both on milk and cream bottles, 
should be exactly one c.c. 

Two burettes are used, one for milk bottles, the other for 
cream bottles, each having approximately per unit of length, 
one-half the cubic capacity of the neck of the bottles to be tested. 

3, Calibration with a weighed quantity of water. The bottle, 
filled to the zero mark with distilled water, as described for 
Method 2, is weighed on a chemical balance. Distilled water of 
the same temperature, sufficient to fiH half the graduated portion 
of the neck (or any other desired fraction) is then added and 
the bottle weighed again. After filling to the top mark of the 
scale, a third weighing is made. Each 5 per cent, of the scale 
should correspond to i gram of water at 15.5° C. 

Method I, although it has the advantf^e that the mercury 
does not wet the glass, is complicated by the fact that the bottom 
of the column is a [4ane and the top a nieniscus varying in 
curvature with the diameter of the neck. Method 2 is free from 
this difficulty, but is too laborious for ordinary use. In our 
experience. Method 3 is not only accurate, but the most con- 
venient of the three, as no correction for temperature or menis- 
cus is required and the accuracy of different portions of the 
scale may be determined by one measured portion of water. It 
has been our practice to test bottles first t^ Methods i or 3, and 
re-test those found bad or doubtful by Method 2. 

Milk bottles with an error less than 0.2 per cent, for the 
whole graduation, and cream bottles with an error of less than 
0.5 per cent, for 30 per cent graduation, are passed as accurate, 
provided the tube is uniform in diameter and correctly marked. 

" (B.) Pipettes. 

The pipette, which has previously been thoroughly cleaned 
and dried, is tightly closed at the lower (ccmstricted) end with 
the finger and filled to the mark with water from an accurate 
burette. If the volume of water used is within 0,2 c.c of the 
required volume (17.6 c.c. for milk and 18 cc for cream 
pipettes) the pipette is considered accurate. Pipettes found 
inaccurate by this method are re-tested by determining the 
weight of water at 15.5° C. required to fill them to the mark. 
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(C.) Marking Apparatus. 

The glassware is marked by the sand-blast, following in all 
^sential details the process devised by Mr. C. H. Jones, Chemist 
of the Vermont Experiment Station, to whom we are indebted 
for many valuable sug^festions. 

Operating in this way, we were generally able to test, mark 
and return invoices of glassware within forty-eight hours after 
their receipt, 

COMPUANCE WITH THE LaW, 

The following individuals and creameries, in compliance with 
the law, have sent apparatus used in testing milk or cream by the 
Babcock method to be examined at this Station : 

Andover Creamer}' Co. : Andovei. 

Aspetuck Vallej Creanieiy Norihville. 

MiloD. Beach Litchfield. 

Bosnh CTcamery FJtchriUe. 

Bridgewaier Hills Creainery Co BridKCwiier. 

A. A, Bnish New Fairfield. 

CaDton Creamery Aisociatlon .CoUiniville. 

Colchester Creamery Association Colchester. 

East Canaan Creamerj East Canaan. 

East Haddaro Creamery Co.. East Haddam. 

Ellington Creamery Co Ellington. 

Glastonbury Cream eij Co ....Glastonbury. 

Goshen Cieameiy Co West Goshen. 

Granby Creamery Co Granby. 

M. B. & F. S. Hubbell New Ha«n. 

Geo. C. Ives Torringion. 

Jeweti City Creamery Jeweti Ciiy. 

Lebanon Creamery Co Lebanon. 

Ned's Brook Creamery Co Canton. 

New England Dairy Co New Haven. 

Edward Norton Goshen. 

Pomperaug Valley Creameries Pomperaug Valley. 

J. B. Sanlord Redding. 

Riverside Creamery Co Warehouse Point. 

Scotland Dairy Co Wiliimantic. 

Simsbury Dairy Co. ..West Simsbury. 

Somers Creamery Co Somers, 

SuSeld Creamery Co Soffield. 

Tangwauk Creamery Co North Stonington. 

Vernon Creamer)- Co Rockville. 

Wapping Creamery Co Manchester. 

Windsor Creamery Co. Windsor. 
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- The summary of the work done is as follows: 

»tt*d, found iiuccurftlg^ 

Pipettes 391 6 

Mllk-tMl bottles 463 10 

Cream-test bottles iSio 4a 

Total 149s 58 

OBSERVATIONS ON THE FERTILIZATION OF 
PEACH ORCHARDS. 

By E. H. Jenkins. 

An experiment on this subject was begun in 1896, in the 
orchard of Mr. A. E. Plant of Branford. It has been described 
in the Reports of this StaticMi for the years 1899 and 1900. 

We here add the data obtained in the year 1901 with such 
explanation as is necessary to make them intelligible, reserving 
discussion of the results for the present. 

There are six plots included in the test, each containing 48 
trees. These plots have been fertilized as follows, each year, 
since 1896: 

A 6s pounds of muriate of potash, 160 pounds of acid phosphate. 
B 

and 170 poundi of cotton seed meal. 
C 6; pounds of muriate of potash, i6o pounds of acid phosphate. 
D 13c " " ■ " " " 

E a6o 

F 360 " high grade sulphate of potash, l6o pounds of acid 
phosphate. 

Three and one-half bushels, 167 pounds, of slaked oyster shell 
lime have been annually applied to the northern half of each plot. 

Until 1901, crimson clover has been sown each year, in Augfust, 
on plots C, D, E and F, and has been plowed under in May. 
The sowing was omitted by an oversight this year. 

It will be seen that Plot A has abundance of potash and phos- 
jrfioric add, but gets no nitrogenous fertilizer. Plot B has each 
year about 500 pounds of cotton seed meal per acre, containing 
35 pounds of nitrogen, while all the other plots receive their 
nitrogenous fertilizer in form of crimson clover as a green 
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Plots C, D, E should show the effects of heavy dressing with 
muriate of potash and F should show the ccmparative effects 
of a. heavy dressing of hig^ grade sulphate. 

The southwest comer of the field, on Plot A, is the dampest 
part of the lot, in spite of an underground drain, and we believe 
Plot A is the least favorably placed of all the plots. 

Each year a certain number of the trees have died and have 
been replaced by new ones in the Spring. No case of yellows 
was found in the orchard until 1900. 

Each Spring a census of the trees which died during the 
last year has been made, which is as follows: 

NuusEB OF Drad Trkbe Found in the Spkinq. 

iBgt. i»»7. iW iH). >9». >»•■. T«J. 

P)o( A a 13 9 I 10 4 31 



Plot A has suffered most, losing considerably more than one- 
half of the trees on it in six years. This we bdieve, is partly 
due to the excess of water in the soil. Plot B has lost 16 trees, 
one-third of the original number; D tias lost less than one-third, 
E and F one and two trees respectively. 

In 1898 there was a fine set of fruit buds, but most of the 
very young fruit fell later in consequence of cold storms at, and 
just after, setting time. 

In 1899 there was an excellent set of fruit in the large 
orchard of which the trees above referred to fonn a part, while 
in most orchards of the State, every flower bud was killed 
during the winter. 

The crops were as follows: 

Pback Crop of 1899. Numbbk of Baskets. 

Flol. A B C D E F 

No. of baikets 65 rt? Si no lisH M^M 

No. of trees in bearing exclusive 

of Eartj Rivers 30 31 93 37 36 30 

Averafce number of baskets per 

ttees in bearing 3.> 3-B 3-5 4-1 4-3 4-7 
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The yield of peaches in 1900 was also a very good one. The 
drought during the summer was severe, but by constant cultiva- 
tion frcmi late June until harvest the crop was carried through 
successfully. 

The crops were as follows : 

Peach Crop of igoa Nuubkr of Baskets. 

Ftol. A B c D K F 

No.ofbaskets 140^ 8H>i I5i>i 19°}^ 379 >43V 

No. of trees in beariDg 35 35 39 33 44 40 

Average number of batkeis 

per tree in bearing s-^ 6.3 5.3 s-S 6.3 6.1 

Immediately after harvest, one tree on B and two each on C, 
D and F were pulled out and burned because afEected with 
peach yellow. In the large orchard adjoining, the loss from 
yellows this year was not quite 3 per cent. 

The yield of peaches in 1901 was much smaller than in 1900. 
The season was a wet one with much warm, foggy and rainy 
weather during harvest, so that the loss from rot was very large. 

The crops were as follows : 

Peach Ckop of 1901. Number op Baskets. 

No. of basbeis btH 99 73^ iii^ 16S 173^ 

No. of trees in beariDg 30 30 36 31 40 37 

Average number □( baskets 

per tree in bearing 3.3 3.3 3.8 3.6 4.3 4.6 

Immediately after harvest, 15 trees were pulled out of the 
experimental orchard and burned, because they showed signs of 
yellow. Two were Early Rivers, the others Were Champions. 
Two came frwn Plot B, three from C, three from D, five from 
E and two from F. 

It is noteworthy that no trees affected with yellows were 
found on the half plots which had been limed each year. In 
the adjoining orchard 320 trees, or about II per cent, of the 
whole number, were pulled because of yellows. 
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TESTS OF THE VITALITY OF VEGETABLE SEEDS. 
By E. H, Jenkins. 

Since November, 1899, six hundred and eighty-nine samples 
of seeds, chiefly of garden vegetables, have been tested as to 
their vitality. This work has been done in the interest of 
seedsmen and of purchasers, and has been executed for the 
most part by Mr. Churchill. 

The methods of testing adopted by the Association of Ameri- 
can Agricultural Colleges and Experiment Stations have been 
closely followed, and the standard germinating chambers have 
been used. 

Table I presents the average, maximum and minimum 
vitality of all the seeds tested at the Station by the newly 
adopted methods. The age of the seeds given in the table is 
that reported by the seedsmen or growers who sent the samples. 
The samples were in all cases drawn by the persons sending 
them. Since the samples were sent by the seedsmen for their 
own information, and it was understood that the results of the 
tests were not to be published as representing the character 
of their goods, there was no motive for any misrepresentation 
as to the age of the seed. The samples for the most part 
undoubtedly represented cleaned seed as prepared for market. 

The "percentage" of beet seed and mangel wurzel sprouting, 
as given in the table, is considerably over loo. To test the 
vitality of beet seed, one hundred "seeds" are put in the ger- 
minating apparatus and all the sprouts are counted. As each 
beet "seed" is a fruit which may contain from two to six 
separate seeds, it is evident that the possible number of sprouts 
may be 600. To count the actual number of seeds in the one 
hundred fruits examined, which would make a true percentage 
statement of sprouting power possible, would be extremely 
laborious ; but the form of statement here followed is sufficiently 
intelligible and is justified by usage. 
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Table I. — Germination Tests of Seeds of Garden and 
Field Crops. 



BeeU - 

BniH«lg Sptoui 
Cabbage 



C»n>ii 

Cauliflower . 

Celeiy 

Corn, Sweet 

Com Salad . 
Cress 

Cucumbers . 



63.8 
793 
63.5 



99-0 
99.0 
83.0 
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Table \.— Continued. Germination Tests of Seeds 
Garden and Field Crops. 



Egg Plant 

Endive j 

K»l8 1 

Kohl Ribi ' 

Leek 

I 
Mangel Wurzel 

Musk Melon ' 

I 

OnioQ, Connecticut grown 

California grown 

Parslejr 

ParBoip I 



67.8 


79.3 


Si.! 
69.1 
3S-5 


86^ 
79-3 


X 

76.» 
47.1 
83.0 


loao 

87.8 


10.3 




190.0 
894 
103.5 


E 
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—Continued. Germination Tests of Seeds of 
Garden and Field Crops. 



UulBUB. Minlmon 



Salilfr— 

Spinach . 



Sunflower . 
Tomato 
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Vitality of Onion Seed as affected by the Age of the Seed. 

Since November i, 1896, the Station has examined 344 
samples of onion seed, less than one year old, of the crop of 
1896, and of every succeeding crop. The results ai^>ear in 
Table II, together with those of tests of onion seeds, which were 
more than one year old when examined. In the samples 
examined, the percentage by number of seed which sprouted 
was as follows : 

Tabli II.— Vitality op Onion Seed. 







Conneclinil ErDn. 


C^ito«L. ,™,. 




3Sb 
94 


l^^ 


^■>tL 


lrr->T^: 


Seed staled to 
Seed ilaied 


be less thaa 1 jrear old.. 
be between i and 1 


j6.a 
61.8 
3r.9 
59 5 


56 

n 

7 


90.0 


Seed BUted' 


be between 3 and 3 




Seed luied 


be between 3 and 4 









While the number of samples examined of Caiifomia-growu 
seed is not large enough to make a close compariscui, it is quite 
evident that a larger percentage of the California seed ger- 
minates than of the Connecticut seed. 

Table II also shows that onion seed more than one year old, 
as a rule, has much less sprouting capacity than new seed, 
although in Table V are numerous cases of onion seed more 
than a year old which sprout as well as most new seed. 
Whether tlie plants produced from old seed are as vigorous 
and productive as those from fresh seed is quite another ques- 
tion, on which laboratory germination tests can give no light. 



Comparison of the Vitality of Crops of Connecticut-grown 
Onion Seed in the years 1894-1901. 

The average sprouting capacity of Connecticut-grown onion 
seed, as determined for a number of years at this Station, has 
been as follows : 
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Table III.— Vitautv of Csops of Onion Sbid. 

Na of SftmplH AvBTiga Farcanlife 

In 1880 14 87J) 

1894 35 83.9 

i8« n 85.S 

'896 44 73.4 

'697 39 77-9 

1898 M 69.3 

1899 61 89.0 

>9«t 77 88.S 

1901 60 71.0 

The sprouting capacity of onion seed of the 1899 and 1900 
crops was higher than in either of the previous years named, 
but the sprouting capacity of the 1901 seed is very unsatisfactory'. 



Tke Sprouting Capacity of Different Varieties. 

The average sprouting capacity of four varieties, of which a 

considerable number of samples has been tested, is as follows 

(only those samples are here included which were alleged to be 



less than 


one year old at the time of testing) : 






Tablb IV. 


-Spkouting Capacity of Different Varibii 


ESOF 


Onion Seed 




Vvttty. 

Yellow Globe 


144 
taS 

77 

37 

9 


77. 

Si. 
80. 
68. 

si.e 


rj^" 










While Portugal 

Weihersfield Red 





The three globe varieties and the Wethersfield Red are essen- 
tially alike in sprouting capacity, but the White Portugal appears 
to be distinctly inferior to them in this regard. 



;ti by Google 



292 CONNECTICUT EXPERIMENT STATION REPORT, I9OI. 

Table V. — Germination Tests Made in 1901 of Onion 
Seed Raised in Conn 



VKi.ly. 


1 


lr44'" 


by l!S^b«. 


■^""^^ 




-1 


™S.f 




R«l»i ed 


■S'-^^ 




R 




taitdir^ 


hud. 




Yellow Globe, Crop of 1901 


3638 


O-I 


8a8 


60 






a640 


O-I 


77.5 


5.5 






J677 




90-3 








a67B 


0-1 


85.5 


4.0 






2679 


O-I 


63.8 


5.0 






3680 


O-I 


84.3 


4-1 






3685 


O-I 


63.0 


4-5 






36B6 


O-I 


S9.8 


10.3 






3687 


O-I 


49-S 


8.7 






3689 




79.8 


a-s 






369. 


O-I 


96.S 


0.7 






3703 


O-I 


77.3 


1-7 






3703 


O-I 


58.3 


i-S 






3707 




51.3 








3710 




53.3 


3-3 






3717 


O-I 


54.3 


31 






3737 




82.8 


0-7 






3758 




S6.8 


18.0 






9S06 




85.0 


1-5 






3808 




495 


3.5 






3B7I 




83.5 


a-5 






3875 


O-I 


85.S 


1-7 






3878 




53.8 








3929 


O-I 


84.6 


14.1 




Crop of 1900 


3639 


1-3 


84-5 


1.5 






2650 




40.3 


6.3 






36S3 


1-3 


63.S 








36S5 


1-3 


43.0 


19.0 






3656 


1-3 


75-0 


6.0 






3676 


1-3 


8a.3 


8.0 






3694 


1-3 


B0.3 


6.0 






»736 




69s 


3-3 






3930 


1-3 


910 


4.8 




Red Globe, Crop of 1901 




O-I 


69.S 
71.5 


a-3 
3-1 






O-t 




1671 




87.3 


3-7 






.6«3 




74-3 


3-S 






2US 




71.8 


4-5 






ov 


O-I 


8a.S 


1.8 






8704 




68.3 


30 






IJ08 




69.5 


4.7 






3714 




405 


14^ 






9789 




73-5 


4-S 






a757 


O-I 


893 


SO 






slos 




63.3 


4.8 






38^ 


O-I 


e7.s 


4.3 
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Table V. — Continued. Germination Tests Made in 1501 of 
Onion Seed Raised in Connecticut, 









J, 


of Swb 


N »!»<.( 




^ 


Ag.oIS.Bl 


brnu 




^^'Xt 


Vukly. 


1 


lil^^ 






hmlfoClh* 






SprwHd 


Btmalntd 


-S"^"' 




s 






1-rd. 




Red Glot>o Crop of looi^......^. 


J874 




66. J 








O-I 


94.1 


3.7 


3 




aB7<} 


O-I 


66.5 


4.5 






193S 


O-I 


89.0 


4-1 




Crop of 1900 


2634 




6E.3 


SO 






i-a 


74-8 


30 




aesi 


1-3 


5S.8 


"■5 






3661 




8S.3 


7.0 






2673 




3S.0 


35.0 






3673 




58.8 


31.5 






«674 




84.8 


8.0 






3675 


I -a 


74.3 


8.7 






3695 




S4X) 


34.1 






369b 


i-a 


330 


18.7 






1697 


i-» 


S5.5 


8.7 






3698 


I-a 


53-0 


6.0 






3699 




Sr-3 


30.5 






3700 


I-a 


53.0 


'7.S 






3701 


1-3 


68.8 


95 






3706 




73.3 


6.5 






3711 


1-3 


56.0 


38.S 






171 > 


i-a 


43-3 


30.8 






3713 


I-a 


44.3 


33.S 






i^^b 




57.0 


19.9 






3937 


1-3 


87.3 


3.S 




Crop of tSgg 


3647 
3635 


3-3 

O-I 








White Globe, Crop of 1901 


69.8 


3.S 






3637 


O-I 


67.0 


1.5 






3667 


O-I 


6g.s 


30 






966S 


O-I 


54-5 


1-7 






3693 




86.8 


3,3 






37OS 


0-1 


73.S 








3709 




68.5 


0.5 






STflB 




64.0 


S-o 








O-I 


63.S 












93.5 


4.1 










75-0 


as 






3873 




69.3 


0.7 






3876 


o-r 


70.3 


14.0 






3880 


O-I 


64.3 


7-S 






3926 


O-I 


84.3 


3.7 




Crop of 1900 


3636 


1-a 


73.8 


1;^ 






364s 




660 






3646 


I-a 


66.8 


8.0 
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Table V. — Continued. Germination Tests Made in 1901 or 
Onion Seeb Raised in Connecticut. 









PcmoUV 


OF SMdl 


H l»rof 




s 


AptfSKd 


™™y 




SKTiSi:' 


Vitlet^. 


1 








bi»^(TbV 




Spreatcd 


ato^od 


■■sJf 




« 




in^,. 


kird. 




White Globe, Crop of 1900 


364S 


■1-3 


53.3 


11.7 






36S7 


r-3 


7I-S 


S.0 






25s8 




6SS 


3-5 






3664 




60.S 


roa 






166s 


i-a 


64.S 


8^ 






3666 




69.8 


S>5 






3669 




47.3 


15.S 






3730 




53.8 


17.8 






»734 




60.5 


6.7 






3744 




63.3 


3-7 






33lT 




87.3 


4.S 






3877 


1-3 


93.0 


3.0 






3681 


1-2 


J1.8 


S-7 






3931 


1-3 


79-0 






Crop of 1899 


3663 


3-3 


43.8 


30.0 




Weihersfield Red. Crop of 1901.., 


373s 


O-I 


84.5 


1-5 




Crop of 1900... 


3644 


t-3 


93.8 


3.0 






3660 




36.8 


333 


4 




3684 




46.3 


17.7 






3715 


1-3 


67.0 


13.3 




Crop of 1899..- 


3649 


3-3 


40.3 


137 






36S3 


3-3 


40.S 


14.0 




White Ponugal. Crop of 1901 


1681 


0-1 


S4-3 


I.I 






3683 


O-I 


398 


I -5 
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CAN WRAPPER LEAF TOBACCO OF THE SUMATRA 

TYPE BE RAISED AT A PROFIT 

IN CONNECTICUT? 

By E. H. Jenkins. 

For the past nine years this Station has carried out experi' 
ments on the fertilization, curing and fermentation of wrapper- 
leaf tobacco. These experiments have been made at Poquonock, 
in the town of Windsor, with the cooperation of the Connecticut 
Tobacco Experiment Co., an association of tobacco growers, and 
on land belonging to this company, but placed entirety at the 
disposal of the Station for a term of years. During the whole 
time, with the exception noted below, the experiments have been 
planned and directed by the writer and the field work has been 
entirely under the direction of Mr. John A. DuBon, of Poquo- 
nock, a tobacco grower of many years' successful experience, to 
whose special knowledge and skill the success of the experiments 
has been in large measure due. The results of this work, year 
by year, have been published in the reports of this Station, and, 
we believe, have largely influenced the methods and practice of 
successful tobacco growers. 

Sumatra tobacco has, from time to time, been raised experi- 
mentally in this State in very small amount, in the same way 
that the "Connecticut Havana" and "Broadleaf" varieties are 
raised, but the cured leaf had ntme of the valuable qualities of 
that raised on the island of Simiatra. 

In the year rgoo, this Station undertook to determine whether 
wrapper-leaf tobacco of the Sumatra type, and which would 
compare favorably with the imported article, could be raised in 
Connecticut, by other methods than those commonly employed. 
Prof. Milton Whitney, of the Division of Soils, cooperated with 
the Station in the experiment, by paying a portion of the 
expense, furnishing the seed, and giving the services of Mr. 
M. L, Floyd, who superintended the harvesting of the leaf and 
later the process of fermentation. The Station furnished the 
land, fertilizers and labor, paying the larger part of the expense, 
and put in charge of the field work Mr. DuBon, who devised, 
built and covered the frame; cultivated, harvested and cured the 
crop. 
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The method followed was to raise the Sumatra crop in a field 
completely covered and closed in on all sides with thin cheese- 
cloth, supported by a frame nine feet high. This method had 
already been successfully practiced in Florida for some years. 
Full descriptions of the construction of this shade and of the 
conduct of the experiment are given on pages 322 to 329 of the 
Twenty-fourth Report of this Station for the year 1900. 

The conclusions reached were as follows : 

"No further evidence is required to demonstrate that tobacco of the 
Sumatra type can be raised in Connecticut which is equal in all respects 
to the average imported Sumatra, 

To determine whether this could, or could not, be done was the object, 
and the only object of this experiment. 

It remains to be seen whether such tobacco can be economicaUy raised 
in Connecticut; raised on a considerable scale at a profit. To determine 
these points will probably require some years of experiment. 

We would strongly urge farmers not to undertake to raise Sumatra 
tobacco under shade at present, in anything more than a very small way, 
and purely as an experiment, which will not seriously cripple them, even 
if it is a complete failure. 

The Station proposes to continue these experiments on a somewhat 
larger scale, so as to get some data to show the cost of making the shade 
and of harvesting, and also to show the yield of shaded Sumatra per 

This was the first experiment made on the subject in the 
northern states, as far as we can leam. Certainly it was the 
first experiment of whi(A both the methods followed and the 
results obtained were accessible to the public. 

Encouraged by the success of this experiment, which was 
promptly described in detail in the Station Report, and in accord- 
ance with advice given in that report, at least twenty-one tobacco 
growers of this State planted more or less Sumatra tobacco 
under shade, in rgoi. More than fifty acres in all were thus 
planted. Messrs. Ariel and Joseph Mitchellson of TariflPville 
raised the largest amount, about eighteen acres, while some 
others raised only one-twentieth of an acre. 

Though little of this tobacco has been sold up to the date of 
writing, the apparent success of the work has been such that 
several companies have been organized to raise Stmiatra tobacco 
on a ccHisiderable scale, and it is not unlikely that approximately 
one thousand acres of shaded tobacco will be raised in the Omi- 
necticut Valley in 1902. 
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In most cases, growers have availed themselves of the assist- 
ance of Mr. M. L. Floyd and other experts in the employ of the 
U. S. Department of Agriculture, who have watched or superin- 
tended the putting up of the shade and all the work of planting, 
cultivating, harvesting, curing and fermenting during the season 
of 1901. 

The Station Experiments of 1901. 

These were managed wholly by Mr. John A. DuBon of 
Poquonock and the writer. The objects were to raise a larger 
crc^ of Sumatra than was raised in the previous year, to learn 
more definitely both the extra cost of raising a crop under shade 
and also the yield of tobacco, and to test both the convenience 
and the effect on quality, of cutting and hanging the plants tn the 
usual way instead of picking the leaves ("priming"), and curing 
them apart from the stalk. It was also sought to avoid the mis- 
takes of the previous year — mistakes incident to a first experi- 
ment — when the leaves were harvested before they were 
sufficiently ripened, and were not thoroughly fermented. We 
believed also that the leaf could be made more serviceable and 
the cigar-wrappers made fr(»n it would be less likely to break in 
the box or in the hands of the smoker if the crop were so grown 
as to give the leaf more body. 

It should also be said that this experiment was made for the 
information of the tobacco growers of this State. It is our aim, 
therefore, to state exactly the facts regarding it, whether favor- 
able or unfavorable to the prospects of the new industry. It is 
not likely that the growing of the Sumatra type of leaf in this 
State can be made a complete success without some years of 
experience and intelligent experiment. 

A fictitious "booming" of the business at the outset will cer- 
tainly be followed by a correspondingly irrational depression 
hter. 

The Shade. 

The frame-work already standing, built in 1900, was extended 
so as to cover an acre of land. 

In this extension, the 4" X 4" uprights supporting the frame 
were set 11 feet 10 inches apart in the row, the rows of posts 
themselves being 13 feet 4 inches apart. The posts in each row 
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were fastened together by 2" X 4" scantling, nailed fist on top of 
the posts, and each post was fastened to the posts opposite to it 
in adjcnning rows by 2" X 4" scantling nailed on the sides of the 
posts, with the edge of the scantling flush with their tops. 
Scantling 2" X 5" and 20 feet long were also nailed to the 
outer rows of posts, close to the ground, on the outside. 

At one end of the shaded field was an eight-foot doorway, 
closed with cheesecloth, through which teams could enter. 

Wire was tightly drawn over this frame lengthwise and also 
crosswise of the structure, midway between each row of 
uprights. This served as a further support to the cheesecloth 
cover. 

The cheesecloth was 142 inches wide, four one-yard breadths 
being sewed together, and covering the space between the trans- 
verse rows of posts, which had been set 11 feet 10 inches apart. 
The cheesecloth was fastened to the frame by lath wherever the 
cloth came in contact with the frame. 

We do not rec(»nmenJ this method of construction as superior 
to others. It certainly is not the most economical, but it 
answered the purpose perfectly. 

Fertilisers. 

The land was manured in the fall of 1900 with New York 
stable manure, 10 tons to the acre, and fertilized after plowing 
in the Spring of 1901 with 500 pounds of dry fish scrap, 400 
pounds of "v^etable ashes," described on page 32 of the 
Report for 1901, and 1800 pounds of cotton seed meal. 

Seed and Planting. 

Four different strains of Sumatra tobacco seed were tested tn 
1901, the main body of the crop, however, being from seed 
which was grown on the same land in 1900. The seed for the 
1900 crop was produced in Florida from seed which came from 
the island of Sumatra. 

In this connection, it should be remarked that Sumatra seed 
requires for its germination and normal growth in seed-beds 
much more heat than our New England Havana and Broadleaf 
varieties. It should also be remembered that Sumatra seed-beds 
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must not be made where seed of the other varieties has been 
sown formerly. If they are, there will appear later in the field 
"mongrel plants" which did not come from the Sumatra seed. 
They are simply Connecticut Havana plants from seeds which 
have lain dormant for a year or more in the ground of the seed- 
bed. The Havana and Sumatra seedlings are not so unlike in 
aiq>eaTance as to be distinguished by those who pull the plants 
for setting in the field. 

Through the summer of 1901, and especially at and after har- 
vest time, the land under shade, where the crop of the year 
before had ripened and shed much of its seed, was thickly 
covered with young Sumatra plants. These came from seed 
which fell from the 1900 crc^, lay over winter undamaged by 
the cold, and did not germinate until late in the summer of 1901. 

The plants were set under the shade, in rows 3 feet and 3 
inches apart, the plants 14 inches apart in the row, or about 
11,290 plants to the acre. 

This distance in the row is two inches greater than in 1900. 
Our object was to give the leaf rather more light and thus 
secure more substance or "body" than we found in the first 
crop. 

Notes During Growth. 

The cultivation and care of the crop while growing was the 
same usually given to crops of our domestic leaf tobacco. 

In July a large portion of Connecticut was swept by a wind 
storm more violent than had been known for thirty years, accom- 
panied with lightning and a heavy downpour of rain. 

It lasted about fifteen or twenty minutes, but in that time 
uprooted a good many trees, unroofed some houses and threw 
down tobacco bams in the region of Poquonock. 

It was a severe test for the cheesecloth shade. The sides 
were not injured, but in a good many places on the top the cover 
was badly torn. The tobacco was not at all harmed and four 
men in two days' time repaired the damage. 

The season in general was a wet one, but the quality of the 
crop through the State was very good at harvest time; the leaf, 
however, being somewhat lighter in body than usual because of 
the wet season. 
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Regarding the effect of the shade, little need be added to what 
was said in our last report. It secured protection fron insect 
bites, from drought, from high winds and frcwn hail, and a 
slightly higher temperature and moister air for the growing 
plants. These are commonly regarded as quite incidental to the 
thinning of the leaf caused by the slight shade of the cheeseclcAh. 
The several items do, however, we believe, largely explain the 
higher value of the shade-grown crop. The climate under this 
cloth is wholly different from that joutside, and even if no sun- 
light were intercepted by the cloth, the plants grown under it 
would yet be of different quality from those grown outside. 

The suckers were removed but once, about a week before 
harvesting. If taken off earlier, a number of new suckers start 
immediately, higher on the stalk, and we believe in the aggregate 
draw more heavily on the plant than the main sucker, which 
starts nearer the base, where it has less light 

Topping and Suckering. 

About three and a half weeks before harvesting, the whole 
crop was topped by cutting off the fiower stems close to the 
upper leaf of the main stalks. This was done wholly at Mr. 
DuBon's sug^stion. His experience in growing tobacco con- 
vinced him that on account of the shade and the dark rainy 
weather that had prevailed, the leaf would be too thin and papery 
unless the shade of the flower stalks was removed and the sub- 
stance was left in the leaves, which otherwise would go into 
flower and seed. The result fully justified this belief. 

By taking off the flower head much more light was let in, and 
had a marked effect in ripening the lower leaves. We found 
that, under this treatment, all the leaves on the stalk ripened 
much more uniformly than is usual with our domestic tobacco. 

Harvest and Curing, 
It is not at all easy for one of limited experience to determine 
when the leaf is ready to pick. The signs of ripeness can be in 
general described, but not detected certainly, without long 
experience. The ripe leaf is likely to be lighter green than the 
unripe, it shows a yellowish cast on the tip and the edge$ near the 
tip, and small spots of darker green appear on its surface. The 
whole plant at this time takes on a yellowish green shade. 



;ti by Google 



SUMATRA TOBACCX) UNDER SHADE. 3OI 

Remembering the mtsjudgment of the last year when the crop 
was picked before it was ripe, we endeavored to err, if at all, in 
the other direction in 1901. 

A part of the tobacco — from 7,800 square feet or a. little less 
than one-fifth of an acre — was picked or "primed" from the 
stalks in the field, and hung on strings in the way which is com- 
monly known and which has been fully described in our last 
report. Three primings were made, about seven leaves at each 
priming, and all were made within three or four days, beg^ning 
August 28th. 

Four-fifths of the crop was harvested on the stalk three or 
four days later. To do this, each stalk was cut in two and hung 
on hook lath, the tops with ten hooks, the bottoms with eight 
hooks to the lath. These were hung in the bam and cured in 
the usual way. 

Both the primed tobacco and that on the stalk were of neces- 
sity cured in one bam; a pernicious, because very dangerous 
method. It is hardly possible, with all care, to keep the condi- 
tions of moisture suited to both kinds. Mr. DuBon, however, 
managed to cure both sorts without accident and with no dam- 
age whatever from pole bum. 

Cost of Production — Frame. 
As we built it, there was required the following spruce timber, 
which was bought at the nearest lumber yard: 

304 pieces 4'X4'>Ci3' 4.864 feel. 

a88 " a'X4'Xi3' 2,496 " 

aSs " 3'X4'Xi4' a.66o '■ 

4a ■■ a'X5'Xao' 700 " 

In all, 10,720 board feet, which cost, delivered, $22 per thou- 
sand, or $235.84. This will cover less than a square acre of 
ground, 42,600 square feet. We actually planted under this 
shade only "/mo of an acre in tobacco, as was determined by 
accurate measurement at harvest time. While the estimate for 
lumber per acre would be probably sufficient for a piece con- 
taining several acres, it is perhaps safer to increase it by Vio*. 
making the initial cost of frame $252,35. There were also used 
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8,118 feet of No. 12 galvanized wire, weighing three pounds per 
100 feet and costing 4j4 cents a pound, or $10.96 in all. 

We estimate that the cost of putting up the frame, labor, 
nails, etc., was $36.00, making the cost of the permanent struc- 
ture, lumber, wire and labor, $299.31. 

Cover. 

To cover this frame, top and sides, were used 6,207 yards of 
cheesecloth, "Crown Tobacco Muslin, Tape Selvage," costing 
$162.94 (25^ cents per square yard). 2,395 Isth for fastening 
down the cover, at $5.50 per thousand, cost $13.17. To put 
on the cheesecloth cover required 83 hours work at 15 cents 
per hour, $12.45, 

To the above must be added the expense of setting 3,oc» 
extra plants per acre and the extra cost of setting by hand, for 
machine planting under the shade and at 14 inches was not 
practicable. The cost of shaping the land would also be a 
little greater. These extra items are small, but cannot be 
closely estimated. 

Repairs. 
During the growing season, in consequence of a wind storm 
of very exceptional violence, $12.00 were spent in repairing the 
cloth cover. 

Priming. 

The cost of picking the leaves, bringing them to the bam and 
hanging them after stringing, is probably hardly greater than 
that of cutting, spearing, teaming and hanging the plants har- 
vested in the usual way. The plants on an acre of land weigh 
at harvest time about 18,500 pounds, of which 9,500 pounds, 
or 4J^ tons, are stalks. The work of cutting, spearing, hauling 
and lifting carefully into place 4^ tons of stalks is not any 
less than that of picking the leaves separately, hauling them to 
the barn and lifting them into place. 

The twine used proved perfectly adapted to its use. It was 
rough enough so that the curing leaves did not slide on it 
and so strong that there was no breakage during the cure. It 
is called "i6-ply White Peerless Cotton Twine," and cost in 
100 pounds lots i^Yz cents per pound. A pound of this twine 



;ti by Google 



SUMATRA TOBACCO UNDER SHADE. 3O3 

measures 1,200 feet. Twenty-nine pounds are needed for an 
acre of tobacco, costing $5.66. 

With 22 leaves to the plant, and 40 leaves on each lath, there 
are required 6,200 lath per acre. At the price paid by the 
Messrs. Mitchellson of Tariffville, for efficient labor, viz., 20 
cents for stringing 25 lath, the approximate expense of string- 
ing would be $49.60 per acre and this rate is said to pay the 
labor $1.35 to $2.00 per day. 

To hang the tobacco from an acre in the usual way on the 
stalk, requires about 1,200 lath. The method of priming there- 
fore requires 5,000 extra lath per acre, costing, at $5.50 per 
thousand, $27.50. 

Allowing 8 inches between lath when tobacco is hung on the 
stalk and 5 inches when the leaves only are hung, 900 running 
feet of hanging poles are needed in the former case and 3,100 
in the latter; but since two tiers of leaves can be hung where 
only one of stalks can hang, the disproportion is much less; 
that is, an acre of primed tobacco takes up as much room in 
the bam as 1.7 or 1.8 acres of tobacco hung on the stalk. 

The disproportion may be made even less, for when the 
primed leaves are fully wilted and have begun to cure there is 
often advantage in pushing the lath closer together than they 
were hung at first. Primed tobacco is much more likely to 
"hay down," dry out too quickly, than that cured on the stalk. 

Where there is a considerable acreage of tobacco, as there 
was at Tariffville, and the harvesting lasts over a period of five 
or six weeks, two lots of tobacco can be cured in the same barn, 
the first harvesting being cured and taken down by the time 
the last harvesting is ready to gcp in. 

When it is time to take down and strip, the advantage is 
very greatly with the primed leaf. Certainly, if we count the 
saving of labor at this point the cost of harvesting by priming 
is no greater than the cost of harvesting in the usual way, 
except for the items of stringing and extra lath required. 
When the primed leaves are cured the string can be cut at 
each end, wound around the butts, thus making a hand of it, 
and put in bundles, or the leaves can be drawn from the string 
and bundled loose. Stripping and bundling can be done much 
more quickly, easily and neatly when the leaves are primed. 
The danger of getting the leaf out of condition or bruised is 
also much less. 
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To summarize the extra cost of growing, harvesting and 
curing Sumatra wrapper leaf under shade: 

Cosi per acre of lumber $252-35 

Cost per acre ot wire 10.96 

Cost per acre of construction 36.00 



Assuming that the frame will last for five years, there should 

be charged to each crop one-fifth of this sum, or % 59.86 

Lath for fastening the cloth 13.17 

Cost of cheesecloth 162.94 

Labor of putting on cloth 12.45 

Twine for stringing leaves 5.66 

Stringing the picked leaves 49-to 

Extra lath for stringing $37. 50 

Charging 40 per cent, of this to the crop 11.00 

Total t3i6.66 

But the actual extra outlay of the first year for shading and 
harvesting was $582.63 per acre. 

To this there must be added a suitable amount for refitting 
the curing bam to hold the primed leaves, and unless the area 
planted is quite large, there will be needed extra bam room. 

These figures show very closely the actual extra cost to us 
of raising and curing an acre of shaded Sumatra tobacco in 
this year. 

Other experimenters have spent very considerably less. The 
chief economies are in getting out the needed posts from the 
owner's wood lot, in setting them further apart, and in using 
farm labor for putting up the frame, when other work is not 
pressing. 

The cost of stringing the leaf would be somewhat reduced 
if the farm labor was used for it as far as possible.* 

A main economy is in construction. 

It has been shown by the experience of others to be per- 
fectly feasible to set the 4" X 4" uprights a rod apart each way, 
and to buy them, of chestnut, for not more than 25 cents apiece, 
delivered. 

The lumber for an acre would then be : 
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aos posis, 4'X4'Xi3'. @ asf ♦si-as 

300 pieces, a'XVXr?'. i.^(>7 board feet @ fca 49.87 

i,4S3 ninoing feet 3'Xs'. I.3I0 board feet @ $22 36.63 

Total ti37.74 

This is one hundred and twenty-four dollars less per acre than 
we paid. 

The 2" X 4" scantling are nailed on the tops of the posts, run- 
ning lengthwise of the field, but the posts, crosswise of the field, 
are only bound by wire. The cheesecloth cover is woven 200 
indies wide. 



Yield of Pole-cured Tobacco. 

The cured leaf was taken down in rather high case on Sep- 
tember 29th. The primed leaf weighed, in the bundle, at the 
rate of 1,258 pounds net per acre, less by 250 pounds than the 
crop of last year, when the plants stood 2 inches closer in the 
row, but which was calculated from only one-sixth of an acre. 

The leaves were taken from the strings and sized without 
other sorting than to throw out badly torn or otherwise dam- 
aged leaves. The hands were then tied with bast fiber. 

Unfortunately it was not possible to put the tobacco into 
fermentation at once, as was desired, and it therefore lay in 
a cold place till December 4th. 

On this date each lot was carefully weighed before putting 
it into the bulk, deduction being made for the papers and twine 
which were about the bundles. 

The tobacco had dried out somewhat and the net weights 
were as follows: 

Primed shaded Sumatra, 2o6j^ pounds from 7^20 square 
feet of land, which is at the rate of 1,150 pounds per acre. 

Shaded Sumatra cured on the stalk, S83 pounds from 32,300 
square feet of land, which is at the rate of 1,190 pounds per 
acre. Sumatra raised in the open field, set at the same distance 
as that under shade, cured on the stalk, 184 pounds from 6,552 
square feet of land, which is at the rate of 1,223 pounds per 
acre. 
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Fermentation of the Crop in Bulk. 

In November, 1898, the writer made a test of fermenting C(»i- 
necticut Havana leaf in a pile or bulk ; a method practiced tn 
other countries and in Florida, but which had not been practiced 
in this State, nor previously tested with tobacco of the type 
grown in New England to his knowledge. At all events, general 
attention had not been called to the method or its results. The 
wrappers fermented in this way were pronounced by leaf dealers 
to be well sweated and to have the odor of "aged" tobacco, 
without the sweet smell of "forced-sweat" leaf. The account 
of this was published in the Station Report for 1898. 

In 1899, with the cooperation of the Division of Soils of the 
U. S. Department of Agriculture and under Mr. M. L. Floyd's 
superintendence, the experiment was repeated on a larger scale 
with our tobacco crop of that year, weighing about 3,000 
pounds. This work was done at the Station in New Haven. 

A full description of the whole operation is given tn the Station 
Report for 1899, pages 291 to 297. The results were most 
gratifying and successful. 

Having demonstrated in this test the value of the method, 
the experiment crops of 1900, including the shaded Sumatra, 
were fermented in bulk, at Mr. DuBon's, under Mr. Floyd's 
superintendence. 

With these experiences as a guide, Mr. DuBon and the writer 
undertook to ferment the experimental crops of 1901, together 
with two or three small lots of tobacco which had been sent 
to us by other growers. The whole amount of tobacco was 
quite small, amounting to a little over 2,000 pounds. 

The detail of the operation need not be described, as it was 
in general the same as described in our Report for 1899, pages 
291 to 297. 

Electrical thermometers were placed in the bulk, but the 
telephone instrument soon ceased to work, so that no tempera- 
ture record could be kept. 

The bulk was made December 4th, 1901, five feet wide and 
ten feet long. Fermentation began promptly and went on sat- 
isfactorily. The bulk was a very small one and, as it was 
evident on examination that the heat was not excessive within 
it, no change was made till December 19th. We believe that 
unless there are signs of damage, or the heat rises too high. 
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there is no advantage in turning the bulk and exposing it to the 
air during the early stages of the fermentation. 

On December 19th the bulk was built over in the usual way, 
the leaf which was outside in the first bulk being put inside 
the second. 

Nothing more was done till January 15th, 1902, when the 
bulk was taken down, and the leaf, now well fermented, was 
cased for shipment and sale. 

Casing and Selling the Crop. 

The leaf which was cured on the stalk was, of course, marked 
in the bulk and separated by strings &om that which bad been 
"primed" and cured on strings. 

Large samples were taken to submit to experts and for exhi- 
bition and what remained was cased and shipped to Messrs. 
L. B. Haas & Co. of Hartford, for sale. The amount shipped 
for sale was as follows : 

Of the stalk-cured leaf there were: 



33J4 pound 


of ao inch leaf 


19 

S9Ji ■■ 
io}i ■■ 
16 


'■ 17 '■ ■■ 
'■ 16 ■' ■' 
.. jj .. .. 




•■ 14 ■■ •■ 



Of the primed leaf there were: 

3i}i pounds of iS inch leaf. 



181^ 

This leaf was packed in boxes, holding from 90 to 120 pounds 
each. It was not baled or "fanned out" in imitatioij <rf the 
imported leaf, but was handled precisely as the domestic leaf is. 

Mr, Haas was instructed to sell it in single boxes, the object 
being to secure its distribution to as many manufacturers as 



byGoogle 



306 CONNECTICUT EXPERIMENT STATION REPORT, I9OI. 

possible and to get from them, if possible, after they had manu- 
factured it, an expression of their judgment of it 

The sale was embarrassed by the fact that there was absolutely 
no precedent or standard of prices to serve as a guide. This is 
the first crop of Connecticut Sumatra ever offered in the market, 
if we except the two hundred pounds sold by the Station last 
year. The prices asked were, however, accepted by buyers 
without objection, and indicate, therefore, that those who bought 
a portion of the crop believed that it was worth, to them, at least 
as much as they paid. 

The actual sales made will appear at the end of this article. 

Conclusions. 

In conclusion, our success with two crops, the first raised 
during a season so dry as to affect the growUi of tobacco in the 
open, the second raised when the latter part of the season was 
unusually cloudy and wet, indicates that Sumatra tobacco can 
be successfully produced in Connecticut under shade in any 
season which is not very abnormal as to rainfall and sunshine. 

It is, however, a new industry which must be slowly learned 
by our growers. While much may be acquired from the prevail- 
ing ideas and practices in Simiatra and in Florida, there yet 
remains much more which is absolutely necessary to success but 
which our growers must learn for and by theFiselves. 

The adaptation of methods of raising, harvesting and curing 
the leaf to the special local conditions of labor and particularly 
to the peculiarities of our climate during growth, harvest and 
curing are essentials, to be worked out by our growers and in 
which no one but themselves can be experts. 

We are not raising Sumatra tobacco, nor Florida tobacco; we 
are not in a Sumatra climate or a Florida climate. To succeed, 
our farm practice must be that which we find best for this leaf 
under Connecticut conditions. 

The Seed. 

The seed requires for its prompt germination a higher heat 
than our domestic leaf seed, and also a somewhat higher temper- 
ature in the seed-beds. If the beds are made where Havana 
seed has been sown the year before, many Havana plants will 
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be found later in the field coming from seed which has lain dor- 
mant a year and has come up with the Sumatra seeding. 

This was a very common experience in 1901 in most of the 
fields we visited. 

Tke Extra Cast of Raising Shaded Sumatra. 

By this is meant the chat^es incident to putting up the shade 
and harvesting the leaf by picking. 

As has been shown on previous pages, the actual initial cost of 
the first year for these items in our experiment was $582.63 per 
acre. 

Charging the first crop, however, with only twenty per cent, 
of the cost of frame, and forty per cent, of the cost of lath for 
hanging tobacco, the extra cost per acre, per year, incident to 
raising shaded Sumatra was $326,68, 

It is however possible, in the way we have indicated on page 
304, to reduce the initiai cost in the first year to about $450 per 
acre and the average yearly expense to about $300 per acre. 

Yield of Tobacco. 

The weight of the whole crop as it was taken down from the 
curing bam was not ascertained. Nearly two months later 
when the leaf was put into the fermentation it weighed at the 
rate of 1,171 pounds net from an acre most accurately measured. 

Last year from a measured one-sixth of an acre there were 
raised at the rate of about 1,500 pounds per acre. Most growers 
this year report crops of from 1,500 to nearly 1,700 pounds. No 
doubt our own crop weighed somewhat more at stripping time 
than it did two months later when it was assorted. We pur- 
posely set our tobacco plants farther apart this year than last 
and are satisfied that we got a better quality by so doing. 

Fermentation. 
The process of fermenting requires a room which can be 
kept at a uniform temperature in all kinds of weather and in 
which the air can be kept as moist as is desired. Such facilities 
are not generally obtainable on the farm. But with them the 
process of fermentation is nothing which an intelligent grower 
or dealer cannot learn for himself with some experience. 
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Our crop of 1901, fennented 1^ ourselves as already described, 
was examined by a considerable ntunber of dealers of experience, 
all of whom pronounced it well fermented and in excellent 
order. 

Havana Seed Leaf and Broadleaf under Shade. 

About forty plants of each of these varieties were raised under 
sliade and the fennented leaf given to a manufacturer of first- 
class cigars who in his own trade used exclusively imported 
Havana filler and Connecticut Broadleaf wrapper. The colors 
were excellent and the leaf very fine. 

From exactly one-half pound of shade-grown Havana were 
wrapped 173 cigars of ordinary size, equivalent to 2.9 pounds of 
leaf to 1,000 cigars. Of the Broadleaf were required three 
pounds and a very small fraction, to wrap the same number of 
cigars. Of Broadleaf grown without shade from nine pounds 
upwards are needed per one thousand cigars. 

The manufacturer stated, however, that the shaded Broadleaf 
did not have the same elasticity as that grown in the open. 
When the cigars dried the wrapper did not contract along with 
the filler but became loose, the filler shrinking away from it 

Sumatra Leaf Raised Without Shade. 

This was set at the same distance as the shaded crop. It was 
harvested considerably later than the other and was sacrificed 
in the cure, as the main crop needed drying out and airing just 
when this leaf needed to be kept damp. The product was com- 
paratively worthless. 

Sumatra tobacco properly grown without shade and well cured 
might make a serviceable wrapper, but the chance is not suffi- 
ciently encouraging to make further trials worth while at present 

Topping the Plants. 
As has already been noted, we are perfectly satisfied that 
in this season, at least, topping decidedly improved the crop 
and made it ripen more evenly from top to base of the stalk. 
The topping, unlike topping a crop of domestic Havana, is 
done when the plants are in full flower and a few weeks before 
harvest. The leaf this year is certainly more elastic and less 
papery than last year. 
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Quality of Crop. 

In the opinion of competent judges of Sumatra tobacco the 
leaf raised by us under shade in 1901 is much better than that 
raised on the same land in 1900. The green colors, so prominent 
in ^900, are almost entirely wanting in our crop of 1901. The 
1901 leaf has much more "body," elasticity, or "life" than that of 
1900 and will, therefore, be more acceptable to manubcturers. 

It is equally important to note the defects. Our leaf lacks 
finish, would be better if it had still more "body," and the colors 
are rather dull. Careful tests showed that one and a quarter 
pounds of leaf would wrap 1,000 cigars. 

A leaf with more body, of which two pounds wrapped 1,000 
cigars, would, other things being equal, be prefer^le. The 
bum of the leaf is satisfactory and would improve by aging. 

Stalk-cured compared with "Primed" Leaf. 

Samples of hands of the various lengths, frcsn both stMls, 
marked for identification, about a dozen hands in each lot, were 
submitted to Messrs. Darius Ferry, Jr., Seymour & Son, and 
Sutter Bros, of New York, with the request to decide which lot 
was the better. They were not told of the -difference in the 
curing of the two lots. 

After full examination they unanimously agreed that Lot A, 
primed, was decidedly better than Lot B, cured on the stalk. 

Both lots were of excellent quality. The stalk-cured had 
lighter colors, but was more papery and had less elasticity and 
"body" than the primed leaf. Weight for weight. Lot A would 
cover more cigars than Lot B. 

Unquestionably more leaf is damaged when the plants are cut 
than there is when the leaves are picked or "primed." 

Our experience shows that if the plants are cut they should be 
wilted on hurdles before carting to the bam, as in the unwilted 
condition they are extremely brittle. 

We intend to repeat the experiment, believing that by getting 
more body into the leaf, by suitable arrangements for carting 
the plants without breakage, and by curing the plants in a bam 
where there is no primed tobacco to interfere with the other, it 
will be possible to make stalk-cured Simiatra leaf of more desir- 
able quality than this year. 
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Finally, the real value and the standard price for Connecti- 
cut Sumatra has not yet been established, nor (in the opinicn 
of the writer) can it be until the leaf has passed from the 
dealer to the manufacturer, and has been worked into cigars and 
tested by the consumer. The verdict of all three is needed to 
fully determine the value of this new grade of wrapper leaf. 

At present, however, there is every reason to believe that 
the leaf can be sold at paying prices and that the new industry, 
first introduced by the experiments made by us in 1900, may 
be so managed as to be of great value to the tobacco growers 
of this State. 



Sides. 
At the time of going to press there have been sold : 



^' Kto, 


PHn 


T«»!. 


11—90 pouDds 


primed leaf ®i.T5 


$157.50 


I3-90J4 " 


■■ @i.7S 


158.37 


3—90 " 


stalk^cured leaf . .@3.5o 


135.00 


5-B9 ■' 


*■ ..®».S5 


300.!15 


6 — loi 


■' ..®i.40 


141.40 
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THE COMPOSITION OF THE COMMERCIAL FEED- 
ING STUFFS SOLD IN CONNECTICUT.* 

During the autumn of 1901, agents of this Station collected 
in forty-one towns and villages of this State two hundred and 
sixty-four samples of commercial feeding stuSs. 

The analyses of these feeds appear in Table IV, pages 330-49. 
This table shows : 

( 1 ) The chemical composition of each of the samples as deter- 
mined by the methods of analysis adopted by the Association 
of Official Agricultural Chemists. 

(2) The average composition as determined by these analyses. 

(3) The digestible nutrients of these feeds. These are calcu- 
lated by the use of the digestion coefficients compiled by Jor- 
dan in Bulletin Tj of the office of Experiment Stations, and 
which, so far as they apply to the feeds discussed in this 
report, are given in Table I on page 334. 

Cotton Seed Meal. 

The six samples analyzed were of excellent quality, the per- 
centage of protein ranging from 43.1 to 45.7, and averaging 
444 ; in every case being fully up to the manufacturer's guar- 
antee. 

The minimum percentage of protein is equivalent to 6.89 
per cent, of nitrogen. A considerable number of samples of 
cotton seed meal analyzed in March, 1902, contained less nitro- 
gen than this. The cotton-seed oil producers, in convention 
at New Orieans, prescribed that either "choice" or 'prime" 
cotton seed meal should contain not less than 6.58 per cent 
of nitrogen (8 per cent, of ammonia). 

The average percentages of protein and fat, and the average 
prices, for the last three years have been: 

No. StuDptes 10 4 6 

Percemage of Piotein 46.4 43.9 44.4 

'■ F«l 104 8.6 9.8 

Average price 124-00 37.00 s8.8o 

* The microscopic work in connection wiih ihe analyses of these feeds 
was done by Mr. A. L. Wlnton ; the chemical analyses weie made by 
Messrs. Winlon, Ogden and Silverman. The results were prepared for 
publication by the Director. 
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LiNSEBD Meal. 

Confusion still exists in the use of the terms, "old process" 
and "new process." 

By the "old process" the oil is removed by hydraulic pressure, 
while the "new process" extracts the oil by a solvent, usually 
benzine. New process meal commonly has less than 2j^ per cent, 
of oil remaining in it, while old process meal has three or more 
times that amount. The analyses show that samples 4283, 
4302, 4413 and 4545 are old process meals, while 4320, 4317, 
4309 and 2439 are new process, although 4309 was sold as 
"old process" meal. 

The samples analysed this year were of good quality, one 
of them containing 44 per cent, of protein, an abnormally high 
percentage. The average percentages of protein and fat found 
in linseed meal, with the prices for the last three years, are 
as follows: 



No. of Samples 

Percentage of Protein 



Average price tiS.to 19.00 



New process meal has from four to seven per cent, more of 
protein, and from four to live per cent, less of fat, than the 
old process meal. 

Guarantees. 

Samples 4320, 4309, 2439 were guaranteed to contain 38 
per cent, of protein and i per cent, of fat, and fully met this 
guarantee. 

The composition of samples 4413, guaranteed 32 per cent, 
of protein and 5 of fat, and 4545, guaranteed 34 per cent, of 
protein and 6 of fat, fully met the guarantees. 

Samples 4317 and 4283 had no guarantees. 

Wheat Feeds. 
These are by-products in the manufacture of wheat flour. 
Several different processes of milling are in common use, yield- 
ing by-products which are not entirely alike in composition. 
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There are also differences in composition between the products 
frcMH winter wheat and those from spring wheat. 

Wheat Bran consists of the outer layers of the wheat berry, 
which are dark in color and do not easily pulverize. 

Wheat Middlings, as found in the feed market, consist of 
inner layers of the covering of the berry, which are lighter in 
color and more easily pulverized than bran, and of other parts 
from which fine white flour cannot be made. 

Red Dog Flour is the poorest grade of flour; off color and 
often sold as a cattle food. It is also used for paste and in 
making "pancake leather" — composed of leather scraps and 
flour paste compacted by hydraulic pressure, stated to be made 
up into soles for children's shoes. 

Many mills do not sell bran and middlings separately, but 
run them together, often with other waste wheat products, 
and sell the mixture as "Mixed Feed." 

With a single exception the samples of wheat feed were 
not acccanpanied with any statements of guaranteed composi- 
tion. 

In the table which follows, the wheat products from the mills 
named below are classed as winter wheat 



Acme Milling Co., Indianapolis, Ind. 

American Cereal Co.. Cbica^. 

Blish Milling Co., Seymour, Ind. 

Cole, H. C Milling Co., Chester, 111. 

Eldred Mill Co., Jackson, Mich. 

Evans, Geo. P., Moosier Mills, Indian- 
apolis, Ind. 

Hannibal Milling Co., Hannibal, Mo. 

Harter, Isaac, & Co., Galena, O. 

Hecker-Jones-Jewell Milling Co., N. Y. 

Holly Milling Co. 

Hunter Bros., St. Louis. 

Jenks, J., & Co., Sand Beach, Mich. 

Kane Mill Co., Atchison, Kansas. 

Kehlor Bros., St. Louis, Mo. 

Lawrenceburg Roller Mills Co., "Snow- 
flake," Lawrenceburg, Ind. 

Lexington Roller Mill Co., Lexington, 
Ky. 



Maumee Valley Milling Co., Defiance, 

Ohio. 
McDaniel & Pitman Co., Franklin. Ind. 
Meyer. J. T.. & Co., Ointon, Mo. 
Miles & Son, Frankfort, Ky. 
Model Roller Mills, NashviUe, Tenn. 
Moore, R. P., Milling Co., Princeton, 

Ind. 
Rex Milling Co., Kansas City, Mo. 
Saginaw Milling Co., Saginaw, Mich. 
Stock, F. W., Hillsdale, Mich. 
Scott's Flour Mills, Detroit. Mfch. 
Taylor Bros. Milling Co., Quincy, 111. 
Valley City Milling Co., Grand Rapidi, 

Mich. 
Voigt Milling Co., Grand Rapids, Mich. 
Walsh De Roo Milling Co., Holland, 

Mich. 
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The wheat products from the following mills are classed as 
from spring wheat 

Anchor Milling Co., Superior, Wis. Moseley tc Motley Milling Co., Rochei- 
Andrewa & Co., Minneapolis. ter, N. Y. 

Banner Milling Co., Buffalo, N. Y. New Prague Milling Co., New Prague, 
Bay State Milling Co.,Winona, Wis. Minn. 

Berger, Anderson Co., Milwaukee, North Dakota Milling Association, No. 
Daisy Roller Mill Co., Milwaukee, Wis. Dakou. 

Davis Co., J. G. North Western Consolidated Milling 
Duluth Imperial Mill Co., Duluth. Co., Minneapolis. 

Freemen Milling Co., Superior, Wis. Pillsbury- Washburn Co., Minneapolis. 

Grafton Roller Mills, Grafton, N. D. Russell & Miller Milling Co., Superior, 
Imperial Mill Co., Duluth, Minn. Wis. 

Lake Superior Mills, Superior, Wis. Sheffield Milling Co,, Faribault, Minn. 

Listman, Wm., Milling Co., Superior, Star & Crescent Milling Co., Chicago. 

Wis. Urban Roller Milling Co.. Buffalo, N. Y. 

Mincr-Hillard Milling Co., Wilkes Barre, Washburn-Crosby Co., Minneapolis. 

Penn. Whitney & Wilson. Rochester, N. Y. 

Minkota Milling Co., Superior, Wis. Woodworth & Co., E. S.. Minneapolis. 

Bran from Winter Wheat. 
The six samples examined show considerable range in the 
percentage of protein, from 14.75, •" Canadian bran, to 18.06. 
All appear to be free from adulteration. 

Bran from Spring Wheat. 
The eighteen samples examined were all of excellent quality 
as judged by chemical composition. 

Middlings. 
All the samples, both of winter and of spring wheat mid- 
dlings, were of good quality, the spring middlings containing 
considerably more protein. 

Mixed Feed. 
In the table are included 26 analyses of winter wheat mixed 
feed, and nine of spring wheat feed. In every case the feed 
is, judged by chemical analyses alone, of excellent quality. 

Average Composition of the Various Wheat Products. 
The averse composition of the various wheat feeds as sold 
in Connecticut in die last three years, with their prices, are 
given in the following table: 
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Average Composition and Price op Wheat Feeds in Connecticut in 

1899. 1900 AMD IQOl. 

. Ecu. MlMllDEi. UiudFced. 

IS99 WlniH. Spring, Winter. f(iila(. WiDier. SpHnf. 

Ptoiein 15,9 iS-6 15.8 15.6 16.8 "6.8 

Fat 4-3 t-T 4-4 4-7 4.5 5-i 

Ton price I19.S0 19.14 1900 ^9'S i944 I9'3S 

1900. 

ProUlo 16.1 i6,s 17.7 19.1 18,1 17.6 

Fat 4-6 S-o 4-7 S-5 47 5-3 

Tod price.. t^i.og 10.00 ai.oo 31.50 3t.oo 30.Sc 

1901. 

Protein 16.3 17-3 18-0 19.7 17.5 18.5 

Fat 4-5 4-7 S-o 5-S 4-7 5-i 

Ton price fsi.So 31.06 33.75 33<to >3-^ ^"° 

This table indicates that 

1. The spring wheat products, as a rule, have somewhat higher 
percentages, both of protein and fat, than the winter wheat 
products. - 

2. This difference is rather more striking in the case of mid- 
dlings than in that of either bran or mixed feed. 

3. The percentages of protein and of fat in bran are rather 
lower than in either middlings or mixed feed. 

4. On the average the winter wheat products sell at a slightly 
higher price than the spring wheat products. 

Guarantees. 
Of all the samples of wheat feeds examined, only one had a 
guarantee of composition. This was a middlings from N. L. 
Berry & Co., Providence, R- I., in which 16.85 P^ c*"** °^ 
protein and 5.2 per cent, of fat were guaranteed. The sample 
contained 18.5 per cent, of protein and 4.66 per cent, of fat. 

Adulterated Mixed Feed. 
Three samples of mixed feed have been found to be grossly 
adulterated with ground corn-cobs. Two of these samples, 
Nos. 4295 and 4406, bore the brand, "Choice Eclipse Mixed 
Feed-" Both were traced to the W. R. Mumford Co., feed 
dealers of Chicago, but could be traced no further; no reply, 
regarding these adulterated feeds, being received to letters of 
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inquiiy whidi were coirectiy addressed to this firm and were 
delivered. 

The third sample, 4470, was stated to be sold by D. C. 
Gxnstock, Providence, R. I., under the name "C mixed feed. 
Letters sent to that address were returned, as no such person 
could be found. We have since heard that he has left Provi- 
dence and has gtme out of business. 

The fragments of corn-cob were easily and certainly identi- 
fied by Mr. Winton with the microsa>pe. The chemical com- 
position also establishes the fact of adulteration. There follows 
the average composition of winter and spring mixed feed and 
for comparison the analyses of the adulterated samples. 

Pan. Adabtrued witb Coba. 

Wblet 
Whou 

Water 9.H 

Pioteio 17.51 

Fiber , 7,70 

Non-nitiogeoous Extract 55.36 



9a 


=&»• 


^.^ 










9.99 


8.63 


8.33 


8.07 


!.9<i 


4-53 


4.74 


4.73 


I«.M 


I».50 


IM4 


IS.7S 


S-3I 


I4-59 


17-07 


13.54 


S3S« 


56.27 


54-17 


56-34 



lOO/M lOOvOO 100.00 IOOXK> lOOOO 

Calculation shows that a mixture of 75 pounds of wheat feed 
and 25 pounds of ground corn-cobs would have the same com- 
position as these "Choice Eclipse" and "C" frauds. 

They are frauds because sold under a name applied, by the 
produce exchanges and dealers and purchasers alike, only to 
feeds consisting wholly of wheat products, being a mixture 
of bran and middlings or of all the waste portion of the wheat 
used for the flour manufacture. They are also sold for the 
same price as genuine mixed feed. 

Maize and Maize Products. 

Com Meal. 

The two samples, of which analyses are given in the table, 
have the average composition. They were not sold with a 
guarantee. 
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Gluten Meal. 

The Atlantic Gluten Meal, made at Westport, Conn., is a 
wheat gluten containing 42.75 per cent, of protein, much more 
than the corn glutens contain, and its composition is fully up 
to what is guaranteed. 

Only two other brands of gluten meal were found by our 
sampling agents : Cream Gluten Meal, made by the Chas. Pope 
Glucose Co., and Chicago Gluten Meal, made by the Glucose 
Sugar Refining Co., both of Chicago. 

The average percentages of protein in the two samples of 
Cream Gluten agreed with the guarantee, but the amount of 
fat was nearly two per cent, below the guarantee. The guar- 
antee of 39 per cent, of protein and 2 per cent of fat in Chicago 
Gluten Meal is understood to refer to a dry basis. The three 
samples analyzed contained, on the average, 8.73 per cent of 
moisture, 35.98 of protein and 3.42 of fat, which calculated 
to a dry basis is 39.4 per cent, of protein and ^.y per cent, of 
fat. 

Gluten Feed. 

The table contains analyses of a considerable number of 
brands of gluten feed. The average composition of each brand 
is given below with the guarantee. 



Buffalo GlutcD Feed 36.6a aS.o 3.51 3.0 

Pekin " ' a6-i5 fl7-S 3S0 3-3 

Davenport " " 35.68 37.0 4.23 30 

Maishalltawn Gluten Feed 37-66 37.0 3.61 3.0 

Wanlcegan " " J6.6a 37.3 4-13 3.4 

Geaeva " " 36.19 *7-0 3-7* 3-<* 

Nat'l. Starch Co.'i Gluten Feed .. 35.37 3i-7 3-o& 4-3 

The Buffalo, Davenport and Marshalltown Gluten Feeds are 
made by the Glucose Sugar Refining Co. of Chicago. If their 
guarantees refer to water-free basis, then the goods sampled 
were above the manufocturer's guarantee in composition, but 
if not, both the Buffalo and Davenport feeds are below it. 
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Germ Oil Meal. 

Made from corn germs by the Glucose Sugar Refining Co. 
of Chicago, contains, in the dry substance, the guaranteed per- 
centage of protein, 25.5, and of fet, 10.5. 

Corn Bran Sugar Feed. 

This material, apparently sold without guarantee, contains 
only about one per cent, more of protein than com meal and 
is not, therefore, by any means a concentrated feed which can 
be profitably used for supplying protein to balance a ration. 

Hominy Feed and Hominy Chop. 

Twenty-one samples of this feed are given in the table. The 
percentage composition is quite uniform. This feed, which 
has sold for about the same price as wheat bran, contains about 
five per cent, less of protein and three or four per cent, more 
of fat than the wheat feeds. It is, therefore, a more costly 
feed to use. Generally it is sold without a guarantee. 

The Niagara Hominy Meal has, however, a guarantee of 
1 1 per cent, of protein and 8 of fat, which is fully met in the 
three samples analyzed. 

Hunter Bros. Hominy Feed is guaranteed to contain 11 per 
cent, of protein and 7.70 per cent, of fat, and the single analysis 
shows somewhat more than these percentages. 

Cerealine Feed, 

This is a com product, not greatly differing from hominy 
chop in composition, containing three fourths of a per cent, 
more of protein, about one and a half per cent less of fat and 
two and a half less of fiber. 

Rye Feed, 
Analyses of six samples are given in the table. One of them, 
4391, is very different from the others in composition and quite 
inferior to them, having four per cent, less of protein. The 
other five samples have the usual composition of rye feed. No 
guarantees of c(anposition were given with these feeds. 
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Buckwheat PRcmucrs. 

Buckwheat Middlings. 

This feed, which has been made and sold for years by the 

Quinnebaug Store of Danielson, is richer in protein than the 

gluten feeds, is moderate in price and is said to give excellent 

results as a feed for milch cows. 

Buckwheat Shucks 
As the analysis shows, have very little, if any, feeding value. 

Factory Mixed Feeds. 
Provender. 

Of the twenty-seven samples, of which the analyses are given 
in the table on pages 344-345, one, 4335, is stated to contain 
wheat middlings which explains its higher percentage of protein. 

A sii^le sample, 4537, stated to be ground by M. L. Critten- 
den, at Buffalo, N. Y., is inferior, containing only 8.75 per cent, 
of protein; the others, most of them ground at local mills in 
this State, have the average composition and are of good 
quality. 

Provender ground at the small mills in this State is generally 
of better quality than that vAiich is brought in from the West. 

The Sterling Provender, 4537, above referred to, has a 
guarantee of 7.9 per cent protein and 6.3 per cent. fat. It 
is far below guarantee in both particulars. 

Sample 4490, made by E. C. Dennis, has a guarantee of 12 
per cent protein and 2,5 per cent, of fat. The protein found 
is nearly 2 per cent, less than the guarantee. 

The provenders with guaranteed composition are: 

Guumim4. ""round. CwmnlKd"' Found. 

4537 M. L. Crktenden, Buffalo 9.9 8.75 6.3 a.40 

4490 E. C. Dennis j. ii.o lo.ig a.; 437 

4416 NiTTaganse It Milling Co 10.5 lo.Sl 43 4 as 

4390 Miner, Hillard.. 10.5 io.ia 4.3 4.38 

Oat Feeds, and Corn and Oat Feeds, 

These appear under various names, Monarch Chop Feed, 

Boss Com and Oat Feed, Vim Oat Feed, Royal Oat Feed, 
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De-Fi Com and Oat Feed, etc The Vim Oat Feed and Royal 
Oat Feed consist largely of oat hulls, as is shown both by 
chemical and microscopic examination, Victor Com and Oat 
Feed also contains some wheat. None of these things need any 
special discussion. 

The "com and oat feeds" as a rule consist of manufacturing 
rubbish and cannot be used economically for feeding purposes. 

Corn, Oats and Barley. 

This mixture, put up by the American Cereal Co. of Chicago, 
judged from the five analyses in the table, has a fairly uniform 
composition, and is sold under a guarantee of 10.8 per cent, of 
protein and 3.5 per cent, of fat All of the samples contained 
considerably more than the guaranteed amounts. 

Proprietahy Feeds. 

These are mixtures sold under trade names which are sup- 
posed to be cc^yrighted. 

The Quaker Dairy Feed and American Poultry Food, made 
by the American Cereal Co. of Chicago ; the Dairy Feed, Horse 
Feed and Poultry Food, made by the H. O. Co. of Buffalo, 
N. Y., have a fairly uniform composition. 

The average composition of these brands, with their guaran- 
tees, are as follows: 



Pound. i»d. Pmnd. t«L 

AmericaD Cereal Co.'i Quaker Dairy Feed 13.60 13.0 3.33 a.jo 

American Ppultiy Food 14.37 14.0 6.85 5.50 

H, O.Co.'s H, O. Dairy Feed 19.69 i8.o 4,10 4,50 

H. O. Horse Feed - 13.03 la.o 4.33 4.50 

H. O, Poulliy Food 17.93 17.0 5.23 s 50 

The Quaker Dairy Feed is a mixture of com and wheat 
products; H. O, Dairy Feed contains oats, wheat, com and 
cotton seed ; H. O. Horse Feed is made of oats, com, wheat 
and linseed ; the H. O. Poultry Food is a mixture of com, oats 
and wheat, and the American Poultry Food contains com 
and wheat 

Blatchford's Calf Meal has practically the same composition 
as was found last year. It was found to be a mixtiu-e of 
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ground carob beans, linseed, a wheat product, cotton seed and 
fenugreek, containing about the same percentages of protein, 
fat and nitrogen-free extracts as the gluten feeds. 

The analyses of six animal meals, and other poultry feeds, 
are also given in the table, and at the end are analyses of four 
condimental foods or medicines. 

CONDIMENTAL AND MEDICINAL CaTTLE FoODS. 

Poultriolone is a mixture of wheat offal, com, bone, salt and 
charcoal. 

Pasture Stock Food contains com, linseed, a wheat product, 
ginger, charcoal and salt. 

Imperial Egg Food contains a wheat product, bone, carbonate 
of lime, red pepper, with 6 per cent, of sand. 

IVilbur's Seed Meal Horse and Cattle Food contains gluten 
meal, wheat, linseed, charcoal and salt. 

R^iarding these condimental foods we can only repeat what 
was said last year. 

The claims that by the use of condiments and spices the 
digestibility of food can be increased and in this wa;^ a saving 
of feed can be effected, have no basis In fact. No experiments 
have demonstrated or made even probable such an effect. Stock 
feeders will be very slow to believe that cotton-seed meal, linseed 
meal, wheat feeds, or corn products can be made more easily 
digestible or even more acceptable to healthy cattle by mixing 
with them Epsom salts, charcoal, ginger en- fenugreek. 

The Prices of Condimental Feeds. The cheapest of those 
collected in this state in 1901 cost about 20 cents per pound, the 
most expensive 25 cents. 

As foods, pure and simple, such prices are ridiculous and 
prohibitive. If in large lots they can be bought at half or a 
quarter of the rates for small packages; even such a discount 
would make them twice as costly as our most expensive stand- 
ard feeds, and no one of them is as concentrated a feed as 
either cotton-seed meal, linseed meal or gluten meal. 

In buying medicines mixed at a drug store one pays very 
much more in proportion than he would for the ingredients 
singly, in bulk, and In much larger quantity. He pays for the 
(x>nvenience of having all of them accessible in one place in as 
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small amount as he desires, mixed accurately according to his 
written directions and put up to be conveniently carried. 

There is, however, absolutely no sense in buying at a very 
high price a lot of drugs of rather mild medicinal properties, 
of unknown kinds and in unknown prc^ortions, which claim 
to take the place of a part of the food and to cure almost every 
ill and defect that cattle and fowls are heir to. 

Salt, charcoal, Epsom salts, sulphur, fenugreek, gentian, 
cayenne and ginger: — they can all be bought probably in any 
village in Connecticut, they are already in the stables of many 
dairy farmers and are used by them, their value is well known, 
and also their uselessness for the treatment of serious illnesses. 



Table I. — Digestion Coefficients, or Percentages of the 
Food Ingredients, found by Analysis, which are 
Digestible by Neat Cattle. 
(Jordan's Compilation, Office of Experiment Stations, Bulletin 77.) 

Cotton Seed Meal S8 56 61 93 

Linseed Meal, new ptocegi... 85 So S£ 97 

Linseed Heal, old process...-. 89 57 78 89 

Corn Heal 68 .. 9s ga 

Gluten Meal. 88 .. 90 94 

Gluten Feed 86 78 89 84 

Whest Bran 78 ag 6g 68 

Wheal Middlings So 33 81 86 

Wlieat Mixed Feed So as 78 78 

Rye Meal 84 .. 99 64 

Malt Sprouts 80 33 68 100 

H. O. Dairy Feed 78 41 70 S6 

H. O. Horse Feed 74 35 79 84 

Quaker Oat Feed Si 43 67 89 

Victor Corn and Oat Feed 7t 48 83 87 

The use of the above table is quite simple. Suppose analysis 
shows a certain sample of cotton-seed meal to contain 43.5 per 
cent, of protein ; that is, 43.5 pounds of protein in 100 pounds 
of the meal. It is desired to know how much digestible protein 
are contained in 100 pounds of meal. The table of "digestion 
coefficients" shows that of every 100 pounds of crude protein 
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in cotton-seed meal 88 pounds are digestible. It follows by 
the rule of three (loo is to 88 as 43.5 is to 38.28), that of the 
43.5 pounds of protein, 38.28 pounds are digestible. To apply 
the table, multiply the percentage found on analysis by the 
proper coefficient taken from the table and divide the product 
by 100. The result will be the percentage amount of digestibU 
protein, fiber, etc., as the case may be. 

Regarding the Purchase of Commercial Feeding-Stuffs. 

It needs to be constantly borne in mind that feeding-stuffs 
are bought to supply a deficiency of protein in those which are 
usually raised on the farm. 

Hay, com fodder, ensilage and stover form the basis and 
make up the bulk of the cattle food and should supply all the 
coarse feed, as well as most of the starch, sugar and fat which 
are needed. 

They are, however, deficient in protein. The feeder's aim 
then is, or should be, to buy digestible protein at as low a price 
as he can, in forms relished by his stock. He is not in the 
market to buy mixtures of cattle medicine and food, nor starchy 
foods, nor woody fiber, nor the many wastes of factories, where 
so-called "breakfast goods" for human use are made. 

It will very rarely pay him to buy anything which contains 
as little protein as c<:»ii meal. Com meal he can raise much 
cheaper than he can usually buy it — and com meal fed with 
hay or ensilage needs the addition of some feed richer in pro- 
tein, in order to avoid waste of starchy matter in feeding. 

Table 11 is a list of the commercial feeding-stuffs mentioned 
in this Bulletin with the percentages of protein and fat in them, 
and their average prices, arranged according to the per cent, 
of protein, the ingredient which the buyer is chiefly concerned 
with. 

Study of the table shows that we have five or six distinct 
groups of feeding-stuffs: 

1. Cotton-seed meal and Atlantic gluten with over 40 per cent, 
of protein and costing respectively $28.80 and $30.00 per ton. 

2. The linseed and gluten meals and buckwheat middlings, 
containing between 30 and 40 per cent, of protein, the prices 
ranging from $20.00 to $33.30 per ton. 
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3. The gluten feeds containing from 20 to 30 per cent, of pro- 
tein, prices ranging from $23.00 to $25.00 per ton. 

4. The wheat feeds, H. O. dairy feed and rye feed, having 
between 15 and 20 per cent, of protein and costing from 
$21.00 to $25.00 per ton. 

5. Lower grade feeds which the feeder of dairy stock need not 
consider at all in buying protein to balance a ration made up 
of home-grown fodder. 

It will also be noticed that the percentages of fat in these 
feeds are not very unlike, ranging between 14 and 5.5 per cent., 
with the exception of cotton-seed meal, old process linseed meal, 
hominy chops and buckwheat middlings, so that a rough com- 
parison of the feeds can be made, taking account of protein 
alone, as that is the ingredient which the feeder is chiefly con- 
cerned in getting. 

Such a comparison would show the following: 

If 30 poundi of Proieia in Coiton Seed Meal cost to.6s 

Then 30 pound! of Proiein in Atlanlic Glulen Meal coals about.. .70 

" " Linseed Meals " '' .. .83 

olhei- Glulen Meals " " ., .88 

Gluten Feeds " " .. .93 

Wheat and Rye Feeds and H. O. 

Dairr Feed cost about 1.13 

Corn and Oat Feeds costs about... 3.54-3.01 



The above is not intended to do more than make a rough but 
practically just statement of the comparative cost of protein 
in the several classes of feeding-stuffs. Of course all feeds 
contain other valuable food ingredients besides protein and fat, 
but they are not ingredients which the feeder needs to buy. 

As a general rule, he cannot afford to buy anything belong- 
ing in class 5, Home-grown com meal makes anything in this 
group superfluous. 

It is the part of economy to raise all the com meal which is 
needed at home, not to buy anything to balance the cattle ration 
containing less protein than wheat feeds, and to let all condi- 
mental and medicinal cattle foods alone. 
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"Cheap" and low grade oat feeds do not contain what the 
feeder needs to buy for his stock, and they are therefore worth- 
less to him. ' 

ACCORDING TO THE PeR- 



Cotion Seed Meal 444 9.8 $2B.Eo 

Allanlic Gluten Meal 41 8 1.4 30.00 

Neir Process Linseed Meal 39.0 1.8 30.00 

Chicago Gluten Meal 360 3.4 33-30 

Cream Gluten Meal 34.5 1.3 18.50 

Old Process Linseed Meat 34.4 7,7 30.50 

Buckwheat Middlings 30.7 3.1 zo.oo 

Marshallloirn Gluten Feed 37.7 3.6 85,00 

Buffalo Gluten Feed 26.6 3.5 24.70 

Waukegan Glulen Feed 26.6 4.3 25.00 

Pekin Gluten Feed 36.3 3.5 34-00 

Geneva Glulen Feed 26.3 3.S 24.00 

Davenport Gluten Feed 35.7 4.3 33.00 

Nat'l. Starch Co.'s Gluten Feed. 35.4 3.1 35.00 

Spring Wheal Middlings 19.7 5.5 3i.io 

H, O. Dairy Feed 19.7 4.1 SS'S*' 

Spring Wheat Mixed Feed 18.5 5.1 Z7.30 

Winter Wheal Middlings l8j> S-O ».7S 

Winter Wheal Mixed Feed 17.5 4.7 33.20 

Spring Wheal Bran 17.3 4.7 31.06 

Winter Wheat Bran 16.3 4.5 21.80 

Rye Feed i;.8 3.0 3411 

Quaker Dairy Feed 13.6 3,3 3a.oo 

H. O. Horse Feed 13-0 43 2500 

Corn, Oals and Barley 13.6 4.9 35.3a 

Hominy Feed 11.4 8.5 3445 

Corn Bfan Sugar Feed it.o 4.1 19.75 

Provender 10.6 4.3 24.00 

VictoiCorn and Oat Feed 10.3 4.1 33.25 

Corn Meal 9.7 4-1 36.70 

De-Fi Oat Feed 93 3-' 33.66 

Boss Corn and Oat Feed 8.9 3.5 36.00 

Vim Oal Feed 7.9 3.9 i8.oo 

Royal Oal Feed 6.3 2.2 17.00 

22 
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THE WEIGHT OF ONE QUART OF VARIOUS FEED- 
ING-STUFFS. 

The following table gives the weight of one quart of the feeds 
named, and is useful to calculate the weight of grain ration 
fed, from the measure which is almost universally used on 
farms. 

This table was prepared by Mr, H, G. Manchester of West 
Winsted. 

Tablb III.— The Average Weight of One Quart of Each of thb 
By H. G. Manchesteb, West Winsted. 

Coiton Seed Meal- i.S 

Linseed Meal, old process i.i 

Gluten Meat 1.7 

Gluieo Feed I.i 

Wheat Bran, coarse 0,5 

Wheal Middlings, coarse 0.8 

Wheat Middlings, fine i.i 

Mixed Wheal Feed 0.6 

Corn Meal 1.5 

Oats 1.2 

Rye Bran , 0.6 

H. O. Dairy Feed 0.7 

Victor Corn and Oat Feed 0.7 

Summary. 
It appears from the foregoing discussion and tables of 
analyses, 

1. Cotton-seed meal, linseed meal, the gluten meals and feeds, 
and the factory mixed feeds of the American Cereal Co. and 
the H. O. Company are, as a rule, sold with a guaranteed per- 
centage of protein and fat as is required by the state law. 
On the other hand, the wheat feeds, and the com feeds — other 
than those named above — as well as most other feeds, are, as 
a rule, sold without guarantees, which is contrary to law. 

2. The only evidence of deliberate fraud in the feed market 
which is shown by the analyses, is the mixing of finely ground 
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SUMMARY. 329 

com cobs with wheat feed. The brand of one of these mixtures 
of cobs and wheat is "Choice Eclipse Mixed Feed," sold by the 
W. R. Mumford Co., 528 Rialto Bldg., Chicago, 111. The 
other, "C Mixed Feed," was sold by D. C. Comstock, Provi- 
dence, R. I. 

3. There are in the feed market a considerable number of 
very inferior oat feeds, and mixed com and oat feeds, which 
contain a large proportion of hulls and chaS, and which cannot 
profitably be used by the stock feeder at any price. 

4. The dairyman's chief concern in buying feeds to supple- 
ment his fartn supply of com, stover, hay, etc., should be to 
buy, on the most reasonable terms, protein in digestible and 
palatable forms. Seldom will it pay him to buy any feed 
containing less than 12 to 15 per cent, of crude protein. 
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Table IV, — Analyses of Commercial Feeds. 



4319 
4524 
9436 
4303 
4361 
4SIS 



4330 
43"7 
4309 
8439 

4»83 
4303 

4413 



4350 

4397 



4440 

4187 



Hunter Bros., St. Louis, I 

Mo Bridgeport, Wm. Terry & Co... 

" " J. E. Sop«r&Co., Bosion.l 

Mass IMiddletown. Meech & Stoddard 

" . ■' G. a Robinson. Jr., New 

York New Haven, R. G. Davis 

" " lodependeni Cotton Oil, 

I Co., Memphis I Abner Hendee 

" "Dixie Brand Humphreys, Goodwin &. 

' Co., Memphis ;New Milford. T. Soale & Co.. - 

American Cotton Oil Co., 

. Biinkley, Ark jWiliimantic, H. A. Bugbee 

JAverage of the above 6 analyses 

Nt-w Prettii Limitd Mtai, !Average digestible . 

Unseed (Oil) Meal ]Noi known IBridgeporl, W. M. Terrj- & Co.. 

Not known Wheeler & How«.. 

Linseed Meal .Not known iHamden, Ira W. Beers 

(Oil) Meal ,Not known INew Haven, R. G. Davis 



Not known iNew Haven, J. T. Beoham 

L. G. F. Co Abner Hendee... 

Americait Linseed Co..| 
Chicago New London, Arnold Rudd . 

Mann Bros. & Co., Buf.] 

faio, N. Y iRockville, Edward While 

Average of the above 4 analyses 
I o( New Process linseed meal. 

Average digestible 

Average of the above 4 analyses 
I of Old Process linseed meal. 
.Average dinestible . 



Wheat Products. 
ran from WinUr Whtat. 
ran, Canadian 



Winter Wheat . 



C. M. Cox & Co., Boslon.^Hamden, Ira W. Beers 

New Haven, J. T. Benhant 

Stoit's Flour Mills, De-! 

troit, Mich Yanlic, A. R. Manning & Co... 

"ew Milfotd, Ackloy, Hatch & 
Marsh 



Valley City Milling Co., 
Grand Rapids. Mich... 

Voigl Milling Co., Grand 
Rapids, Mich _ 



Bran from Spring WAtat. 
Bran 



Walerbury, Piatt's Mill Co 

Average of the above 5 analyses 
* irage digestible 



vilte 



B. H. Palmer.. 
. W. D.Grant,, 



Banner Milling Co., Bul-I 

falo.N.y iWiUii 

Bay State Milling Co.,| 

Winona, Minn iNorwich, A. A. Beckwith. 

ergen Anderson Co., 1 

Milwaukee .;,. NewHaven. J.T. Benham 



;ti by Google 



ANALYSES OF COMMERCIAL FEEDS. 

Sampled in 1901. 



43'9 


8.46 


731 


4S-7S 


45>4 I 


7-74 


6.J0 


45-37 


3438 ■ 


8.SI 


6.41 


43.U 



7.>7 


4356 


7..6 


45-3" 


7.J6 


43-aS 


6.97 


44-39 




3907 




44.00 


S.30 


37-31 


S-40 


3987 


S.58 


39.9. 


5-41 


30,81 


S.40 


30-75 





9.67 


4307 
4»Q0 


8.94 ■ 
9-40 


.4451 


9-'S 


43SO 


9.36 


4397 


8.76 
9.12 


4447 


8.37 


4487 


8-iS 


4440 


8.37 


4587 


936 



4.69 


38.as 


S-4I 


40.35 

34.31 


S.08 


34-41 
30.62 



18.44 

<7-S6 



...... 








Filwr. 


"ESS- 

Si.reh.t:gin;«e.l 


Eiher 
Ennct. 


- 


990 


19.0s 


9SO 


$iS.oo 


5.39 


a5-94 


9,16 


39.00 


669 


16.41 


8.8s 


iS.oo 


S-46 


23.79 


11.36 


33.00 


6.4S 


31.71 


iai9 


9B.00 


9.07 
7.16 
4.01 
5-34 

lit 

«.3S 


13.64 
33-60 

14.40 
33.69 
36.03 
34.01 
34.41 


1004 
9.87 
917 
1.53 
M7 
1.38 
I -43 


2S.00 

30.00 

35-00 
16.00 
39.00 


5.56 
971 


36.81 
35.93 


7-55 
8.0s 


39.00 
31.00 


8.14 


32.19 


7.59 


31.00 


7.64 


32-79 


7.41 


36.00 


l?! 


34-54 

19.70 


1.70 
I.5S 




S.7<i 
499 


at 


IS 




10.S4 
9.04 


nn 


ta 


":« 


9.66 


ss-31 


4.17 


Moe 


>-5", 


5307 


4.6a 


11.0C 


8.39 


55 04 

37-89 


4.57 
4.51 

3-07 


13.00 


ii.ag 


SI.36 


496 


31.« 


98. 


53.74 


4-93 


1 9.0c 


11.79 


49-59 


5-3a 


33 /X 


10. 54 


51.50 


4-9a 


t9S« 



wGoogIc 
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Table IV. — Continued. Analyses of Commercial Feeds. 



4478 B 
4436 

4474 

447" 

4359 
4333 
437a 

4308 

4384 

438E 
44" 

4363 
4466 



Broad Flake.. 



. L. Christian & Co., Hin- 

. New Prague Milling Co., 

Minnesota.. 

Vew Prague Milling Co.. 
Minnesota 

. Patker-Leland Mill Co., 
Winnebago, Minn 

. Pillsbui^, MinneapoliB.. 

IjSbeffleld Milling Co., 

' Faribault. Minn 

. Simpson, Hendee & Co., 

N. Y 

. Wash burn- Crosby Co., 

. Wasbburn-Crosb)' Co., 

Minneapolis 

. Washburn-Crosby Co,, 

Minneapolis 

. Washburn -Crosby Co., 

Minneapolis 

. E. S. Woodworth & Co., 

Minneapolis 



BroH, ttttclasHJild. 

4314. Bran 

4429! ■' "F" 

[Middlingt, Winttr Wkial \ 



Putnam, BosTTorth Bros 

Norwich, Norwich Grain Co 

Danielson, Quinnebang Store 

Waldo Bros 

New Milford, F. R. Green 

Stamford, Ingersoll & Bro. .. 

Bethel, Judd & Judd 

Hamden, Ira W. Beers 

Litchfield, Marsh & Newcomb.. 

New Haven, J. T, Benham 

New London, Arnold Rudd .. 

New Milford, T. Soule 4 Co. 

Danielson, C. A. Young 

lAverage of the above 17 analjscB 
'Average digestible 

.'Bridgeport, Wheeler & Howe 

.,Stonington, S. H. Chesebro 



4334 

I 
4414 

431': 

445oiFine White.. 

I 
4435 Choice 

4396 '■ 



. N. L. Berry * Co., Provi. 

I dence. R. I.. 

. Dow&King,Piltsfield,III, 
. Isaac Harter Co., Toledo, 

Ohio 

. Hecber-1oneB.Jewell Co., 

' New York 

. ' Hecker-Jones-Jewell Co., 

, New York ; 

. Hecker. Jones-Jewell Co..' 

' New^York ; 

.iHecker-Jones-Jewell Co.,, 

I New York ' 

.Hunter Bros,, St. Louis.. 
..Simpson. Hendee & Co.. 

I New York 1 

. Stott's Flour Mills, De-: 

I iroit, Mich 

.'Valley City Mill Co..' 

, Grand RapLdi 

. Voigt Milling Co.. Grand 

I Rapids 



iGuiltord, G.F.Walter 

New London, E. Bishop 

Beebe£ Bragan. 

Arnold Rudd... 

srsoll & Bi 
\rnold Rui 

Hamden, Ira W. Beers 

Yantic, A. R. Manning & Co 

Norwich, Norwich Grain Co 

Watetbury. Plait's Mill Co 

Avtrage of above la analyses.. 
Average digestible ■ 



analyses of commercial feeds. 
Sampled in 1901. 









..™«. 




w«„. 




,„,... 


.^. 


Eilraci. 


8-55 - 


6.77 


iS.6a 


10.31 


50-61 


8.33 


6.!s 


17.SO 


11.96 


SO-37 


8.»i 


6.S8 


lS.13 


10.99 


50.95 


8.09 


7.50 


I73I 


10.76 
1M9 


54.04 


8.87 


6.36 


16.63 


13.S6 


51-85 


,M 


6.65 


16.31 


9-51 


53-79 


S.,6 


6.10 


17.06 


10.79 


53.a6 


9.ai 


6.J8 


17.6a 


10.35 


51-44 


8.6s 


6.85 


16.S7 


11.54 


52-14 


8.7> 


6.9» 


17.44 


11. 89 


51.13 


If. 

9.50 


1% 

6.35 


16.63 
17.31 


3.31 

9.69 


53.37 
51.77 

35.71 
51.63 


S.31 


6.33 


17.35 


11.64 


5i.74 


9-75 
9.18 


3.91 
4.53 


1 8. 50 
17.19 


4.99 
6.39 


i?:;t 


9.68 


3-95 


17.06 


5.51 


59.04 


8.89 


5.13 


i8.8t 


S.3I 


53.81 


8.80 


i-90 


18.63 




53.04 


9.15 


4-99 


17.7s 


9.46 


53-So 


9 71 
9.20 


4.68 
4.10 


18,87 
17-19 


7J4 
5.16 


54-67 
56.06 


10.13 


4.05 


17.87 


S.34 


57-91 


10.10 


3-75 


iS.69 


3.86 


58.63 


9.B7 


^ 4.S7 


17.50 


s-ag 


57-74 


■J:S 


4:07 
4.43 


17.SO 
17.96 


i.i6 
6.32 
3.11 


58-47 

4596 



'.oogic 
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Table IV. — Continued. Analyses of Commercial Feeds. 



aeiddHngi, Sfrins fVluet 



4457 
4477 
44*3 
4519 
4433 
4184 



4366 

4360 

■ 4345 

4367 



4459 
4453 
4370 



43*1 
4318 

4376 
4476 
4301 
4463 



Standard 

Snow's Cream Flour — 

Middlingi. tinelasHfitd. 



Bay State Milling Co., 

Winona. Minn 

L. Chmiiaa & Co., Min- 

Daisy RolleV 'MillV'MiU 
waukee 

J. G. Davis Co,, Roches- 
let. N. Y 

iner.Hlllard Mill Co., 
Wilkesbarre 

New Prague Milling Co., 
New Prague, Minn. ... 

Northwestern Con. Mill- 
ing Co., Minn 

Northwestern Con. Mill- 
ing Co., Minn. .. 

Norihwestetn Con. Mill- 
ing Co., Minn 

Pillsbury, Minneapolis.. 



Mixed Feed /rem Wintei 

Wlual. 
Acme Feed 



Sheffield Milting Co., 

Faribauli. Minn 

Sheffield Milling Co.. 

Faiibaull, Minn 

Simpson. Hendee & Co. 

New York 

Urban Roller Mill Co. 

Buflalo 

Washburn -Crosby Co., 

Minneapolis 

Woodworlh & Co.. Min- 
apolls 



D. W. Comsiocic & Co. 

New York 

C. M. Coz. Boston 

Naragansett Milling Co. 



Acme Milling Co., Indian- 
Acme Milling Co., Indian- 



Norwich. A. A. Beckwith 

Pulnam, Bos worth Bros 

Jewett Cily, J. E. Leonard & Son. 

Danielson, Quinnebaug Store 

Grolon, Groton Grain Co 

Willimantic, H.A.Bugbee 

Mystic, J. L, Manning & Co 

New Haven, J. T. Benham 

Willimaniic. E. A Buck & Co... 

Danbur?, O. H. Meeker 

Greenville, B. H. Palmer 

New Milford, T. Soule& Co 

F. R. Green 

West Cornwall, Smith & Sods... 

Bethel. Johnston & Morrison 

Danbury, O. H. Meeker 

Hamden. Ira W. Beers 

Jewett Cily, J, E. Leonard & Son 

Yantic, A. R. Manning & Co. 

Belhel. Johnston & Morrison 

Average of above so analyses 

Average digestible , 

Bridgeport, W. M. Terry A Co... 

Wheeler & Howe 

Danbury, F. C. Benjamin & Co.. 

Danielson, Quinnebaug Slore 

New Haven, Abner Hendee 

Plainfield, J. P. Kingsley & Son. 
So. Norwalk, M.T. Hatch 

Sionlngton. S. H. Cheseboro 

Rochville, Edward White 

Yantic, A. R. Manning & Co 
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35 






Sampled in 190 








■ - - 


---_■- .- 


:.--~-^=. 


^=- 


— __■ 


r. — 








*LY.B. 








w.,.. 


... 


Frotdn. 

ai,25 


Fiber. 

7-34 


(s.^rs:s.-.«.) 
S1.14 


6.40 


PrU 

pert 


8.6y 


S.»8 


$31 


9.16 


6.33 


aai9 


7-94 


50.91 


5-47 . 




9.74 


4.70 


19.69 


6-39 


54.64 


4.«4 


33- 


9 7S 


3-5S 


19.50 


4.84 


57.76 


4.60 


31. 


8.5a 


3.63 


ai.19 


6.04 


53.87 


7-75 


34. 


q.S» 


4.87 


19.56 


B.36 


53.43 


S..7 


31. 


9.07 


5.0a 


1S.19 


9.01 


53-37 


5-44 


33- 


9-59 


4.85 


.8.69 


9.04 


53.30 


5-53. 




8.67 

Q.3S 

8.8» 
9-17 

9.3J 

laiT 


S-a? 

5.07 
S-a7 
4.47 

4.13 


17-13 

18-37 
18.44 

19-75 

19-87 
19.69 


II.T4 

9-76 

lOAt 

6-49 


53.37 
53-63 

53-09 

53-41 
54-94 
54-19 


5-43 
4.90 
5-36 
5.16 
5-43 
5-03 


33. 


10.18 


378 


90. so 


4-71 


55-34 


5-49 


»4- 


9.9s 


3.90 


90.19 


4.36 


56.09 


5-58 


33. 


I0.« 


4.41 


19-94 


7-74 


51-83 


5.87 


31. 


9.71 


4.01 


19-31 


6.04 


55.89 


S-C^ 


ai. 


9.39 


4.78 


19.94 


7.76 


53-01 


5.33 


91. 


9-44 
9'5S 

9-58 
8.71 


3-74 
4-57 

4.39" 

'X 

4-77 
4-57 


"5-74 

IIS 

90.95 

19-75 
19-19 


3.61 
7.39 
3.43 

9.64 
6.79 

7.06 
8.36 
6.71 


54.86 

43-38 
53-83 
56.59 
5395 
59-61 
55-41 


5.48 
5-47 
4.70 
4.90 
5.05 
5.67 
5,03 
5-37 


34- 
99. 

35' 


9.11 
9.46 


5-04 

3-33 


19.35 ' 
ai.87 


7-44 

3.34 


56^93 


S-17 
5.>9 


35- 


9.03 


4.90 


1S.62 


7.56 


5493 


4-97 


93J 


8.19 


S-73 


17-50 


7-71 


56.01 


4.86 


93- 


8.49 


_5-5J 


'7-35 


7.3i 


__56^o^ 


5-03 
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DanieUon, C. A. Vaunc 

West Cornwall, Smilh ft Son>... 
IWilUmanlic. W. D. Grant 




44 7g: Sunshine 

4547 Mix«d Feed .. 

4463JSnow Flake... 

43S4 

4SI8I 

4404: Mixed Feed .. 

4539 

4 534' King Feed 

434E Mixed Feed .. 
4351 Farmeri' Favo 

4491 

Mixed Fitd from Sprint\ 

Whtat. , 

4375 BoaloD j 

4S40jerse; | 



. ilsaac Harter Co., Toledo, 

I Ohio 

. ilsaac Harter Co., Toledo, 

1 Ohio 

.IHecker-JoneB-Jewell Co. 

I N.Y. .... 

. Hecker-Jones-Jewell Co. 

1 N.Y./. 

.'Hecl[«-Jones.JewellCo., 

N.Y 

.- Abner Heodee, New Ha- 

. Hunter Bros,, St. Louis,. 

. KehlorBros 

,. Lawrenceburg Roller 

I Mills Co., fod 

..Lawrenceburg Roller 

I Mills Co.. fnd 

.;Lawrencebur([ Roller 

I MilUCc.Ind 

,. .Lexington Roller Mills 

i Co., Ky. 

11. E. M. Milling Co.. 

FranLforl, Ky 

,|R. P.Moore Milling Co.. 

I PrinceloD. Ind 

.iRexMillCo 

..jValley Cily Milling Co.. 

I Grand Rapids, Mich. .. 

.jValley City Milling Co., 

Grand Rapids, Mich. .. 



lAosonla, Aosonia Flour ft Feed 
Co 

iGuilford, G. F. Waller 

'ncw Haveo, R. G. Davis 

'so. Norwalk, M. T. Hatch 

.'New Haven, J. T. Benham 

R. G. Davis 

Abnet Hendee 

Avon, J. ft H.Woodford 

Putoam, Boswonh Bros 

Hartford, L. C. Daniels Gr^n Co. 

DanieUon, C. A. Young 

New Milford, Acklej. Match ft 
Marsh 



435a 
4343 
4380 



Superior.. 



New Britain. Hugh Reynolds 

Walliogford. E. E. Hall 

West Comwall, Smilh & Sons... 

New Milford, Ackley. Hatch ft 

Marsh 

Stafford. E.G. Deoois 

Average of the above 36 analyses 
I Average digestible 

Imperial Milling Co., 

. Dututh, Minn Danbury, F. C. Benjamin ft Co.. 

jNew Britain, M. D. Stanley 

New Prague Milling Co., 1 

Minn JDanielson, Quinnebaug Store.,, 

Pillsbury. Minneapolis ..iNew Milford. F. R. Green 

I " " ..West Cornwall, Smith ft Sane. . 
Washburn-Crosby Co Danbury, O. H. Meeker 



analyses of commercial feeds. 
Sampled in 1901. 



S.08 

5.30 

5.89 



8.65 
8-7S 
Q.07 
9-57 
8.95 
9.61 
g.8s 
9.B3 



4404 


9-37 


5-5 


4S39 


8.44 


6. 


4534 
434B 


8.55 
10. IS 


5-6 
5.9 


435" 


9.60 


5-3 


449' 


9-34 
9.II 


1.1 


437S 
4540 


9.88 
8.91 


4.7 

5- 


447S 
43S8 
4343 
4380 


S.61 
9.80 
9.50 

8.67 


S.6 

4.7 

ti 



18.31 

17.75 
ie.s6 



17-87 

1737 

17-37 

18.IS 

17.11 
17.50 
"7-37 

i8.a5 



16.75 

16.94 
17.51 



55-87 
SS-97 

5548 

S3-96 

ss-Ss 
56.19 

54.75 

55-17 
54.79 
5418 

53-43 

53.76 

55-69 
57-39 
54.80 



4.88 
446 



56.63 

53-84 


4-77 
4.SI 


55-44 


4.58 


56.35 
55-36 

43.18 


ill 

3.SS 


54.40 

54.04 


iS 


54-33 


til 

S.60 
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43S J, Superior.. 

4357' 

44SS: " - 



Washburn-Crosby Co.... 



I 

4543'Monogram-- 

4373' ■' 

3447 I. L.C 

3444' Star sQ'l Crescent, 

I Ground Wheat Feed.. 

4514 Mixed Feed 

4306; ■■ 



Chapiu & Co., Boston 



■ I Mixed Feed, adulleraled. 
439s Choice Eclipse Mixed 

I Feed 

4406 Choice Eclipse Mix 

I Feed 

4470 '■€" Mixcii Feed 

Cork Products. 
Cvrn Meal. 

3313Com Meal 

4434 " ■ 



E. Crosbj- & Co. 
Simpson, Headee & Co., 

New York.-, 



W. R. Mumtord, Chicago. 



-lira W. BeeTs, Haniden.. 
. J. L. Manning & Co., 
' Mystic i 



o Allaotlc Giulea Meal.. 



4433 C 
3448 

44S6 
4353 

439S 

431SB 

4408, 

4305, 



Chicago Gluten Meal.. 



. Chas. Pope Glucose Co. 

Chicago, III 

. Chas. Pope Glucose Co. 

Chicago, III 



glucose Sugar RefiDiiig 

Co., Chicago, Hi. 

. Glucoie Sugar Re&nlag 
Co., Chicago, 111 

ilucose Sugar Refiniog 
Co., Chicago, III. 



. Glucose Sugar Refining 
Co., Chicago, III. 

. Glucose Sugar Refining 
Co., Chicago, III 

Glucose Sugar Refining 
Co.. Chica go. III. 



Litchfield, Marsh & Newcorob 

New MiKord. F. R. Greca 

Stafford, E. C. Dennis _ 

Average of the above 9 analyses. 
Average digestible . 

Hartford, E. P. Yates & Co 

Bethel 

North Haven, Co.op. Feed Co... 

Willimanlic, E. A. Buck & Co... 
Hamden, IraW. Beers _. 

Braoford, S, V. O shorn 

Guilford, F. H. Rolt 

Danielson, Waldo Bros 

Hamden, Ira W. Beers 

Mystic. J. L. Manning & Co 

Average of the above a analyses. 
Digestible 

Middletown, Meech & Stoddard. 
Digestible 

Grolon, Groton Grain Co 

North Haven, Jos. Pierpont 

Average of the above 3 analj^es. 
Average digestible 

lewett City, I. E. Leonard & Son 

New Mllford. Ackley, Hatch & 

Marsh 

Waierbury, The Piatt Mills Co. . 
Average ot the above 3 analyses. 
Average digestible 

Bridgeport, Wheeler & Howe 

Guilford, G. F. Walter 

Hamden, IraW. Beers 



43«S 


g.56 
9.32 


4542 
4373 
a-147 


9.33 
9.6a 

9.90 


2444 
4S"4 


9-9S 

9.39 


4306 


»34 


4«)S 


8.62 


4406 


8.33 


4470 


8.07 


13" 


11.61 


4434 


10.85 



443a 
2448 

44S6 
4352 
439S 



8.73 
9-34 



ANALYSES OF COMMERCIAL FEEDS. 
Sampled in igoi. 



1925 
18.54 
I4-83 



18.56 
18.19 



35-25 
35-75 
36.94 
35-98 
31.66 

25.87 
26.75 
26.37 



... 








Fibtr. 


(SiKeh.guni,tlc.) 


Eu'r^. 


ptrim. 


9.29 

9-34 

8.29 
8.31 

a.o8 


53.08 
52.31 

41.78 


5.34 

4.77 
4.B6 

5." 
3-99 


•23.00 
22,00 


6.74 


56-35 
55-99 
57.10 


4-44 

4-SS 
4-37 


35.00 
33.00 


1:15 


57-45 
5443 


i$ 


":~ 


7-71 


54.00 


4.Sa 


2,.0O 


1459 


56.27 


349 


33.00 


17.07 


54-17 


3.3s 


13.00 


1354 


S6-34 


3.57 


23.00 


1.95 


71-57 


4.05 


25-50 


1.6S 
1.80 


73-19 
71.89 

68.29 


4-07 

3-74 


a 8.00 


1.67 


45.48 
40.93 


1.38 

1.30 


30.00 


0.84 


49-95 


M6 


39.00 


1.36 


S5-04 
52.50 

47.25 


1.33 
1.34 
1.25 


38.00 


1-49 


50.03 


3.64 


35-00 


1.99 


48-36 


3-83 


30.00 


■T. 


48-74 
49-04 
44.14 


2-79 
3.42 

3.21 


35-00 


7.26 


52.69 


3-26 


25.00 


7-29 


51-30 


3.70 


35-00 


_Jl-^__ 


52.32 


3-15 


34-00 



. Coogic 
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i 
i 


........ 


„...,„,.„,.„.».„ 


Re>«i] Delist. 




Buffalo Gluten Feed 


Glucose Sugar Refining 








Co., Chicago, III 


Middletown, Meech & Stoddard. 


4^8^ 
















44I' 




Glucose Sugar Refining 








Co., Chicago, III 


New London, Beebe Sc Bragan.. 


4Si( 




Glucose Sugar Refining 








Co., Chicago. Ill 


Wlllimantic, H.A. Bugbee 

Average ot the above 7 analyses. 
Average digestible 














Co.. Chicago, III 


East Haven, Hawkins & Forbes. 


3441 




Glucose Sugar Refining 










Nonh Haven, Co-op. Feed Co... 
Average of the above 1 analyses. 
Average digesiibie 




Marshall town Glulen 


QlucoM Sugar Refining 








Ca, Chicago, 11! 

Glucose Sugar Refining 




41lfi 


Marshalltown Glulen 




























4*94 




Cove, N. Y 






Branford, S. V. Oabom 














Cove, N. Y 


New Haven, R.G. Davis 






National Starch Co.. Glen 








Cove, N. Y 




4410 




National Starch Co.. Glen 
Cove, N. Y 




















Cove, N. Y 


JJorwich, A. A. Beckwith 








Average of the above 5 analyses. 












Waukegan Glulen Feed.. 


U. S, Sugar Refining Co.. 














.. 


U. S. Sugar Refining Co., 
















Average of the above 3 analyses. 








Average digestible 




Geneva Glulen Feed 


"hap in & Co., Boston, 






















Pekin Gluten Feed 


111. Sugar Refining Co., 
















111. Sugar Refining Co., 








Pekin, III 


Litchfield, Marsh & Newcomb. . . 








Average of the above 1 analyses. 










8446 




Co., Chicago, III 






North Haven, Co-op. Feed Co... 






31ocose Sugar Refining 








Co., Chicago, III 


Average of the above i analyses. 



ANALYSES OP COUUERCIAL FEEDS. 
Sampled in igoi. 



..,„. 


.... 


,..,... 


r^. 


"•ax:- 


,f 


S.3I 


a.i6 


37.81 


7.19 


51.09 




, 9.IO 


'■77 


36.6a 


7-54 


SM7 




8.47 


1-77 


a6.6a 


7.46 


51.85 




S.I6 


a.64 
3.05 


ja.87 


7.36 
7.28 
5.68 


S3.i6 
51.87 
46.15 




!.50 


a.14 


>6.15 


6.14 


53.31 




,.6. 
9.S6 


1.76 


3S.I3 

25.68 
as.o8 


6.9.1 
6.54 
5.10 


53.37 
5a-34 
46.58 


■ 


8.JI 


1-40 


36.87 


7.11 


5»-a7 




7.7S 
8.23 


3.S0 
2.10 


38.44 
37.« 

2378 


7-11 
7.1 1 

S-55 


50.31 
51.39 
4565 




9-OQ 


a63 


as.37 


S.64 


S637 




8.78 


0.63 


23.63 


5-74 


58.31 




s.» 


0.67 


33-37 


5.8^ 


59-19 




7.47 


0.S6 


33.69 


7.4s 


57-93 




^r4 


0.76 
0.65 


30.81 


4.69 
5.87 
457 


tlf. 

sail 




8.62 


1.19 


36,69 


6.76 


53-57 




8.65 
8.64 


.'.iS 


36.56 
26.I2 

33.89 


S-43 


53-03 
52.30 

46,54 


■ 


7.91 


0.96 


36.19 
33.53 


!:|S 


53-87 

47-os 


: 


7-41 


0.88 


35.56 


7.76 


S5-44 




6.8s 
7.13 


0.93 
0.90 


36.75 
36.15 

33.43 


7.34 

1:1? 


S4-I9 


; 


10.1s 


3.35 


33.35 


9.19 


46-53 




ni 


iS 


22.12 


5.3. 


u^ 


! 



3-59 
3.61 

3.03 



3.50 
3.94 

953 
9.40 
9-47 



.. ..Google 
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I 



4400 
4536 
3443 



4418 

2443 
4S33 



•oCorn Bran Sugar Feed ..J. E. Soper &Co., Boston. lAnsonia, Ansonia Flour & Grain 

I Mass j Co. . 

. ;. E. Soper & Co., Boston,! 

I Mass. iMiddletown, Meech & Stoddard 

. J. E. Soper & Co., Boston,! 

Mass [New Haven. R. G. Davis 

JAverage oE the above 3 analjses. 
. M. F. Barringer. Pbila..i 

. Pa. Plainfield, J, P. KingslejA Son. 

4430'N[agara Hominy Meal — Cbapin & Co., Boston, | 

Mast Mjstic, J. L. Manning 4 Co 

..Chapin & Co., Boston, 1 

I Mass Nevr London, E. H. Caulktns... 

. Chapin & Co., Boston, ! 

I Mass iNorth Haven, Co-op. Feed Co... 

3'Diamond Hominj Feed. Chapin & Co., Boston, 

- : ' Mass 'Wailingford, E. E. Hall 

4S3S|Hoininy Feed C. M. Cox. Boston, Mass.. Berlin, J. C. Lincoln , 

4464 Hominy Chop " " Danielson, C. A. Young 

4336 Hominy Feed |Ho11iiler, Chase & Co.,! 

I New York ^Bridgeport, Wheeler & Co 

4531 Hominy Chop iHollisier, Chase & Co..' 

I New York iMiddletowD, Meech & Stoddard. 

4546' Hominy Feed Hunter Bros., St. Louis,! 

I Mo East Hartford. W. J. Cox 

43S3| •■ Husted Milling Co., Buf- r 

I I falo. N. Y , 

4538:HomLny Chop 'T. F. Lane & Co., 

! [ York 

■' T. F. Lane 4 Co., 

, York 

T. F. Lane & Co., New 

I York_ _ iSiamford. E. E. Scoficld 

y Meal Mmer-HillardMillingCo., 

! Wilkesbarre !Thoinaslon, L. E. Blackmer 

Miner-HillardMillingCo.,! 

Wilkeabarre jWaterbury, D. L. Dickinson 

5 Hominy Chop Miner Mills Ca„ Mineii 

' Mills. Pa Jcwett City, J. E. Leonard & Son 

.iNarragansett Milling Co.,i 

I R.I Stonington, S. H. Chesebto 

3441! ■' jW. M. Payne. Harlem. 

! N. Y.- - iNew Haven, R. G. Davis 

4434 " D. S. Shellburger, Deca- 

I I tur, lit Gioton, Groton Grain Co 

4513 " iWiltimantic. E. A. Buck 4 Co... 

j ^Average of the above 31 analyses 

I Average digestible 

446o,Cerelene Feed No. 3 M. F. Barringer, Phila.j 

I . Pa. Plainfield.J. P. Kingsley&SoD. 

4401; Rye Feed H. D. Stone Milling Co.. Ansonia, Ansonia Flour & Grain 

I Rochester, N. Y Co 



4330 
4336 
4388 
4393 
44S5 
4437 



Middletown, Coles & Co 

So. Norwalk, Manuel T. Hatch.. 



;ti by Google 



analyses of comueraal feeds. 
Sampled in 1901. 





— 




1 


Wu«. 


X.. 


Prewln, 


Fibtt. 


(S«rcli,giiin.«c.) 


Ell..r 
iana. 


-■ 


MM* 


B.85 


0.98 


11.50 


11.90 


5i.6a 


5.15 


(so.oo 


4S36 


6.56 


0.9s 


10.61 


13.65 


65.04 


3.18 


laoo 


1441 


«i5 


0.81 
0.91 


n.oo 
11.04 


n.70 

«.43 


63.51 
63.39 


3.81 

4-05 


19.00 


4461 


8.35 


1.S3 


11.50 


4-34 


6393 


9*6 


31.50 


4430 


7.67 


3.73 


11.S6 


4.04 


65.38 


S.61 


15.00 


4418 


741 


3.86 


11.81 


5-19 


63.11 


9-5" 


34.00 


9443 


941 


1.66 


II. as 


4-33 


6364 


8.71 


13.00 


Jill 

4464 


B48 
B.11 
8.69 


It 

3.S6 


10.56 
10.94 
10.94 


4.59 
5.03 
4.89 


6641 

65.7s 
65.37 


7.53 
7.30 

7.55 


1400 
35.00 
13.00 


4316 


9.05 


1-53 


10.87 


4*1 


65.t4 


8.10 


35.00 


45" 


Ma 


1.83 


11.69 


464 


63-35 


9,07 


35.00 


4S46 


:.o3 


3.97 


11.35 


454 


65.38 


8.83 


34.00 


4353 


7.84 


1.61 


II.I3 


S.46 


64.97 


8.00 


16.00 


4S1S 


8.65 


1.81 


11.69 


4-49 


6347 


8.S8 


34.00 


4330 


9.3a 


3.53 


11.50 


4 56 


63.79 


8-30 


35.00 


4336 


9.86 


3.sa 


11.44 


4.41 


63.58 


8.19 


34.00 


43B8 


8.90 


3.5a 


11.35 


4.19 


64.95 


8.19 


16.00 


4393 


9.13 


1.S1 


11-75 


4.69 


63.S1 


9.01 


37.00 


445S 


9.17 


a.90 


13.00 


a.84 


6380 


9.19 


3400 


4437 


8.S8 


1.83 


11.S6 


4.04 


63.7a 


937 


35.00 


3441 


M8 


a.71 


11.50 


4-55 


63.31 


8.54 


34.00 


44*4 
45" 


'lit 
8.66 


i!76 
3.69 


ia63 
11.56 
11.35 
8.74 


3.66 


64.54 
64.10 
64.30 
61.09 


8.07 

6.91 


35.00 
33.00 


4460 


9-44 


1.11 


I30O 


3.11 


67.09 


7.15 


33,00 


4401 


9.98 


3.16 


"5-75 


3.54 


6446 


3 01 


35.00 
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i 

J 


»„..,^. 




RMiil Dukr. 


4396 




Abner Mendee. New H>- 








4aS9 

4397 




New Haven. J. T. Benham 

Abner Hendee 




H. D. Stone Milling Co. 

Rochester. N. Y 

Smith, Nottharo & Co. 






North Haven. Jos. Pierpont 

OakvUle, F. C. Slade & Son 


4391 


F. C. Slide & S^o, Oak- 


45»9 

4473 




Average of the above j analyses* 


Buckwheat Shucks 

Buckwheat Middlings... 




Digestible 


447! 


Ouinnebaug Mills, Dan. 




Ansonia Floor & Grain 






„ 




4371 


Johnston & Morrison, 




.. 




4193 


S.V. Osbom&Co., Bran- 


432a 
4339 


W.M. ferry, Bridgeport. 
Wheeler & Co., Bridge- 


Bridgeport. W. M. Terry 


.. 




43" 3 


Wheeler&Howe, Bridge. 




;; 




4467 
4446 

44S8 

4387 
4537 


B.H. Palmer, Greenville. 

J. E. Leonard & Son. 
Jewett City 

Harsh & Newcomb, Litch- 
field 

M. L. Crittenden, Buffalo, 


Danielson. C. A. Young 

Jewell C\\.j, J. E. Leonard & Son 


Sterling Provender 


Litchfield. Harsh & Newcomb... 
Meriden, Meriden Grain & Feed 




Coles & Co., MIddletonn 
Meech & Stoddard. Mid 




4535 






., 




4361 
436S 


F. R. Green. New Milford 
T. Soute & Co.. New Mil- 












3449 


Smith. Norihani & Co., 






North Haven. Jos. Pierpont 

Norwich. A. A. Beckwith 

Norwich Grain Co 


4445 
4437 

4483 
4490 
4335 
4416 


A. A. Beckwith, Norwich 
Cutler Co.. No. Wilbra- 

ham. Mass.... 

Bosworlh Bros.. Putnam. 
E. C.Dennis. Stafford ... 

The Narragansell Milling 
Co.. R.I 




Sla8ord. E. C. Dennis. 






Sioninston, S. H. Chesebro 



analyses of commercial. febos. 
Sampled in 1901. 



i 


A-*™„ 




w«„. 


Alb. 


^.. 


FIbv. 


[Slucl..(l.lll..>C) 


B?S£i. 


PUn 
P*r»ii. 


X 


10.34 


3'34 
339 


15.50 

rS-7S 


a 


63-33 
6353 


!:S 


I35.00 


mr 


I1.30 


3.37 


1653 


3-79 


63-47 


3.7s 


33.50 


«450 


10.97 


3-59 


>S.50 


3-71 


63,17 


3.06 


34.00 


4391 
45*9 


11.95 
10.70 

8.33 


1.99 
3.37 

S.11 


.■ii; 

13.37 
27.94 

23.38 


3-37 
3-74 

10.36 
3-45 


58.33 
33.06 


1.68 
3.00 

1.S3 
1. 13 

1.13 


36.00 
16.75 


4473 


7.a6 


3.30 


3-94 


44-34 


41.38 


0.98 




4473 


11.85 


4-98 


30.69 


3-09 


41.17 


3.33 


3O.0O 


44M 


10.33 


1.87 


10.56 


4.1 1 


68.74 


4-40 


39.00 


4371 


9.84 


.69 


10.63 


3-t4 


7046 


415 


30.00 


4>9> 

43"» 


to.91 
ir.39 


1.B6 
1.79 


10.75 
10.44 


IS 


IS'd 


4.39 
3.67 


30.00 
37.00 


4319 


10.58 


t.63 


10.35 


3.16 


)o..« 


4.U 


38^ 


43;3 


10.67 
9-43 
10.06 


1.36 


10.50 
10.94 
10.75 


3-81 
7.04 
3 41 


6B.I3 

66.JJ 
69-5" 


4.40 


38 00 

38 /» 
38.00 


44S8 


9.33 


fl.69 


11.44 


5-79 


66.3. 


4-53 


35-00 


438T 


10.85 


1.73 


10.56 


3-II 


»»SS 


4-17 


38.00 


4S37 
4537 


10.08 


IT. 


8.75 
10.35 


■a 


64.03 
6<.SS 


3.40 
4.35 


a:S 


SI 


9.86 
9.84 


J-98 


10.81 
11.50 


4-34 
4-71 


68.86 
61.S3 


4-35 

4-33 


ig.oo 

30M 


436s 


1046 


1.70 


10.56 


3-84 


69.00 


4-44 


a3.oo 


a-149 
4J4S 


10.6S 
iaS9 


1.91 

1-75 


10.63 
10.6a 


4.6I 
3.51 


67.68 
69.28 


430 
4.35 


38.00 
3S.00 


4490 
433S 


9.16 
10.18 


a.04 
1.83 
1.5S 
a.69 


10.87 

10.94 
to.19 

13.50 


4-II 
404 


68,7a 
68.S8 

Sit 


4-40 
444 

4.37 
4-55 


as 

33.00 
3900 


44*6 


9-77 


1.90 


10.81 


4.36 


69.01 


4-3S 


39.00 
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4390 
4344 

4513 
4454 
453* 

43"? 
4543 
4374 
4^99 

4377 
440s 
4364 
4346 
4349 
4549 
45*3 
454" 
4316 
4378 
4356 
4389 
439a 
44S6 

4368 
4391 
43a8 



No. I Com JC Oats Prov- 
Provcndei 

ind Oais 

Corn and Oat Feed 

Boat Com and Oats Feed 

Vim Oat Feed 

Royal Oal Feed 

Victor Corn & Oat Feed 



Monarch Chop Feed .... 
De-FI Com 4 Oal Feed 



Champion Bell Fodder . 
Com, Cats and Barley.. 



Profriiiary Piidt. 
Quaker Dairy Feed .. 



incr-HillardMillingCo. 
Wilkeibarre 

Smith & Sons, West Corn- 
wall 

E. A. Buck & Co., Willi- 

A. R. Manning & Co., 
Yamic 

Hawkins & Foibes, East 

Hollister- Chase & Co., 

N. Y 

The Akron Cereal Co., 

Akron, Ohio 

merican Cereal Co., 

Chicago 

kron Cereal Co., Akron. 

Ohio 

American Cereal Co., 

Chicago. 

American Cereal Co., 

Chicago 

American Cereal Co., 

Chicago ... 

mericao Cereal Co., 

Chicago 

Busted Milling Co., Buf- 
falo, N. Y 

EllsworlbA Co., Buffalo, 

N. Y 

Ellaworih & Co., Buffalo, 

N. Y 

Ellsworth & Co., Buffalo, 

N. Y 

Hollisier. Chase & Co., 

New York 

American Cereal Co., 

Chicago, 111 

American Cereal Co., 

Chicago, 111. -.. 

American Cereal Co., 

Chicago, III 

American Cereal Co., 

Chicago, 111 

American Cereal Co., 

Chicago, III 

merican Cereal Co., 

Chicago, III. 

merican Cereal Co., 

Chicago, III. 

merican Cereal Co., 
Chicago. Ill 

• Excluding 4335. 



Thomasion, L. E. Blackmer 

West Cornwall, Smith & Sons 

Willimantic, E. A. Buck & Co ,. 

Yantic, A. R. Manning & Co 

EasI Haven, Hawkins & Forbes. 
Average of the above 26anal]rses* 

Bridgeport, Wheeler & Co 

Rockvllle, Edward While 

Danbury, F. C. Benjamin & Co- 
en, Abner Hendee . 

Danbury, F. C. Benjamin & Co. . 
Derby, Peterson, Hendoe& Co.. 
New Millord, T. Soule & Co..... 

Weal Cornwall, Smith & Sons... 

New MilEord, Ackler, Hatch & 

Marsh 

Avon, J. & H . Woodford 

Middletown, Meech & Sioddard . 

New Britain, C. W. Lines 

Bridgeport, Wheeler & Howe ... 

Danburr, O. H. Meeker 

New Milford, F. R. Green 

Thomasioo, L. E. Blackmer 

Waterbury, D. L. Dickinson 

Willimantic, W. D. Grant 

Average of the above 5 analyses. 

Beihel, Johnsion & Morrison 

Stanford, S. V. Osborn 

Bridgeport. Wheeler & Co. 



analyses of commercial feeds. 
Sampled in 1901. 
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4.61 


67.44 


4.46 


39.00 


4S13 


9-sa 


344 


".37 


4-81 


67.30 


4.66 


37JX> 


44S4 


9-95 


1-94 


11.00 


4.34 


6848 


4.39 


afijx. 


4S32 


10.17 


I.61 
3.01 


10.63 


3.67 
4-53 
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34-00 


43*7 


8.94 


1.73 


8.S6 


11.14 


65.67 


3-97 


a3/» 


4S43 


7.38 


3.63 


8.87 


13.74 


63.89 


349 


36.00 


4374 


1049 


6B3 


7.37 


U3I 


4759 


a.91 


18.00 


4>99 


7.13 


Ma 


6-31 


as.96 


51.97 


3.33 


17.00 


4377 


743 


4.1 5 


10.31 


11.56 


6a.ii 


4-43 


as.oo 


4405 


8.00 


4.07 


I3.S6 


11.47 


59-64 


4.36 


a3J» 


4364 


B.30 


4.95 


9-37 


10.99 


6a.77 


4.33 


34.00 


4346 


8.89 


3.11 


9.00 


n.3o 


64.38 


3.53 


34.00 


4349 


8.70 


3,78 


7-87 


1346 


65.11 


3.08 


34.00 


4S49 


7-95 


4-49 


9.35 


14-39 


60.6s 


3-37 


34.00 


4Sa3 


771 


4.60 


9-3S 


i4.ei 


59.96 


3.67 


36.00 


4541 


7-77 


4-31 


9.35 


14-34 


61,90 


3.43 


31.00 


4316 


8.70 


3.81 


9.06 


13 SI 


6a.a8 


2.64 


19.00 


4378 


7-46 


4-55 


ia.63 


10.36 


60.14 


4.87 


aax» 


4356 


7.50 


4.68 


13-75 


10.94 


58.83 


5.3 1 


38.0a 


43B9 


847 


4.36 


13.19 


ia76 


59.66 


4-56 


36.00 


439« 


7.8s 


4.94 


13-19 


11.34 


57-53 


5-16 


37J» 


4486 


7.8. 
7.8a 


4.80 
4.67 


ia-06 
13.56 


11.09 
10.90 


59-68 
59.16 


lit 


13.00 


4368 


6.S3 


5-"5 


14.37 


1749 


53.58 


3-53 


33.00 


4*91 


7.33 


S40 


14.1J 


17.14 


53.53 


3.50 


33.00 


4388 


7.10 


5.3» 


14.06 


16.39 


53.58 


3-SS 


33.00 
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Table IV. — Continued. Analyses of Commercial Feeds. 



i 
1 
1 


N IBM of Fcod. 


Muuficlurer sr Jobbn. 


...^. 


4S3I 


Quaker Dairy Feed 

H-O Dairy Feed 

H-O Horse Feed 

H-O Poultry Food 

American Poaltry Food. 
BlaicWord'i Calf Meal-. 
BowLer-s Animal Meal.. 


American Cereal Co.. 




3440 


American Cereal Co., 




4420 


American Cereal Co , 


New London, E. Bishop 


4444 


American Cereal Co., 


4489 


American Cereal Co., 




43»4 

4438 
4337 

43*3 

44*5 
434* 

45>7 

43« 
443; 

4338 

4369 


H.O Co.. Buffalo. N. v.. . 
H-O Co.. Buffalo, N.Y... 

H-O Co., Buffalo, N.Y... 
American Cereal Co., 


Norwich, Norwich Grain Co 

Stamford, E. E. Scofield 

Average of the above 3 analyses. 

Digestible 

Bridgeport, H. H. Bennett 

Grolon, Groton Grain Co 

Stamford, E. E. Scofield 

Williraaniic. H. A. Bugbee 

Average of the above 8 analyses. 

Digestible 

Bridgeport. H. H. Bennett 

Stamford. E. E. Scofield 

Average of the above 3 analyses. 


4993 


American Cereai Co., 


43S5 


J.W. Barwcll.WauLegan 


New Hilford. Ackley, Hatch & 


4398 
4431 


r.W. Barwell.Waukegan 
111. - 

TheBowkerCo., Boston 


Waierboiy. Plait's Mill Co 

Mystic, J. L. Manning 

Waterbury, D. L. Dickinson 


4394 


The Bowker Co., Boston 


4998 


Lederer & Co., New Ha- 








)ohn C. Dow Co., Boiton 
Mass 






Dow'B Beef Scrap 

Poultry Feed 

Imperial Egg Food 

Poultriotone 

Pasture Stock Food 

Wdbur'B Horse & Cattle 




448a 
4481 


John C. Dow Co., Boston 
D. W. Komaine, Jersey 




4340 


F. C. Slunevant, Hart- 


BJidgeport. H. H. Bennett 


4339 


W. D. Carpenter, Chicago 


4441 


Pasture Stock Food Co., 


Shelton, Taylor & Morse 

Waterbur>-, W. H. Richmond 


444a 


Wilbur Seed Meal Co., 
Milwaukee, Wis 
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1 


W.I«. 


A.h. 


PfOKin. 


Tiba. 




^Slh« 


puun. 


4S3I 


6.63 


S.07 


14.19 


15.89 


54.37 


3.85 


laa.oo 


1440 


8.13 


S-37 


13.13 


16.19 


54.7" 
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ai.00 


44 JO 


7.30 


5-17 


13.56 


17.64 


53.73 


3.60 


33.00 


4444 


6.86 


S" 


14.13 


16.31 


54.06 


3.63 


33.00 


44S9 


7.6s 


4-34 


11.35 


16.96 


57.53 


3.37 


30.00 




7.33 


5.09 


13.60 


16.74 


54.01 


3.33 




43*4 


B.as 


3.7s 




1169 


53.36 


4.0s 


34.00 


4438 


749 


3.90 


19.37 


ia.37 


53.83 


4.14 


37.00 


4337 


8.51 


440 


19.69 


11.34 


53.06 


4.10 


35.00 




8.08 


4.0a 


19.69 


11.73 


fai? 


4.10 










IS.36 


4.8 1 


3.53 




«a3 


8.0s 


3-57 


13.87 


8.86 


6a.i3 


4.59 


35.00 


443) 


B.80 


3.8s 


1344 


1009 


59.66 


4.16 


35.00 


434» 


8.39 


3 51 


13.13 


9.69 


60,55 


4-74 


3600 


45>7 


8,14 


3.S8 


13.69 


10-34 


61.36 


3-89 


3500 




8.35 


3.63 


13.03 


9-74 


60.92 


4.33 










9.64 


3.41 


48.13 


3.64 




43>S 


9.14 


a.77 


lS.13 


4.B1 


59-97 


5.19 


35.00 


443* 


8.9« 


a.59 


16.87 


4.61 


61.95 


5.06 


a9jxi 


4338 


909 


9.70 


18.81 


5-14 


58.83 


543 


33.00 




9.05 


a.69 


17.93 


4.85 


6o.as 


5a3 




4369 


8.98 


3-75 


14.50 


5-36 


61.75 


6.76 


30.00 


4193 


9,10 


a-TS 


14.35 


471 


63.36 


6.93 


38.00 


43SS 


9.84 


440 


34.81 


4-39 


51-53 


5-03 


70J» 


4398 


9.11 


4.65 


36.19 


4.11 


50-96 


4.9a 


70X» 


4431 


5-46 


45.33 


39.00 


1.09 


1.1a 


8,10 


40,00 


43M 


S-76 


45-95 


38.35 


1-55 


0.83 


7.66 


50.00 


4»98 


6-17 


33.50 


53.00 
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8.39 


10.05 


40.00 
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8.S1 


33.05 


50.37 


a.39 


1.20 


14.37 


43-00 


4481 


4.4S 


34.51 


37.56 


S-41 


643 


31.64 


35.00 


4340 


3-49 


S7-00 


9.69 


S-89 


33.58 


I-3S 




4339 


- 6.36 


18-1S 


16.87 


7-Si 


47-33 


348 


.,.. 


4441 


6.S7 


13.83 


17.13 


6.56 


5365 


3-38 




4441 


6.18 


940 


23.37 


9.34 


48,53 


439 
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THE IMPROVEMENT OF UNCULTIVATED FARM 
LAND. 

By E. H. Jenkins. 

In 1900 a somewhat new line of work was undertaken by this 
Station which may be described as a study of means to improve 
the waste farm lands of this State. 

The amount of cleared farm land in Connecticut is largely 
in excess of that which is cultivated or pastured at any profit 
to the owners. Much land which was formerly in produc- 
tive pasture is now of little or no use, because cattle raising 
and stock fattening in Connecticut are almost dead industries ; 
and considerable tracts of such land still reckoned as "cleared" 
are really "bush pastures," choked with hardback, sumach or 
laurel, and only an expense to their owners. They are gradu- 
ally but unprofitably going back to woodland. 

There are other lands — for example, in Wallingford, Windsor 
and Suffield, as well as in other parts of the State — ^which are 
sand plains, supporting in places only a scant growth of black- 
berry vines and poverty grass, in other places sparsely covered 
with trees, some of which, however, appear vigorous and thrifty. 
Some of these soils, heavily manured, make excellent truck 
farms ; none of them are naturally productive, ail suffer from 
drought, and many are drifting sandblows, from which the rail- 
road has to protect itself by close fences. 

No land in the world is better suited than this for cleansing, 
by intermittent filtration, the sewage of our cities. Meriden has 
availed itself of it and has an almost ideal filtration plant. 
Wallingford is so situated that it can do the same thing, and 
other cities will no doubt in the future, either from choice or 
c(»npulsion, acquire and use portions of these sand plains. But 
the larger part of them is at present an unproductive waste. 

Most important of all, a considerable part of what is by 
courtesy called woodland is relatively unproductive, having been 
repeatedly cut and burned over, till now it yields only a very 
scanty amount and inferior grade of wood. 

These facts, with others which need not here be added, sug- 
gest the questions : Will more intelligent care of the farm wood- 
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lot pay? If SO, what care should be given to it? What can 
be done with these various kinds of uncultivated lands to make 
them profitable rather than expensive? Can any of them be 
planted to some kind of timber in such a way that there will 
be a profit in it ? 

It is to answer these, and other like questions which are often 
asked, that the Station has taken up the work to be described 
in what follows. This work is. not to be confined to forestry 
and tree planting, but will include, as opportunity offers, the 
cropping and grazing of waste lands for their improvement as 
well as for the immediate cash returns. 

Our work is of necessity on a very smjll scale as cwnpared 
with the forestry work of some of the large states and of the 
general government. It is undertaken chiefly in the interest of 
the individual farmer and present owner. Much, however, can 
also be done which will regulate the flow of the brooks and 
smaller rivers of the State, and lessen the violence of freshets. 

There is another direction in which intelligent planting and 
care of woodland may be of great value to the whole ccwnmunity. 
It is becoming more and more desirable and necessary for cities 
and towns to control absolutely the whole watershed from which 
their public water supply is derived. Drainage frwn dwellings 
into streams or reservoirs used as a public water supply will not 
long be tolerated by the public. Even the drainage from farm 
lands heavily fertilized or manured, is undesirable in a public 
water supply. Other things being equal, surface water from 
woodland is cleaner and safer than that from cultivated soil. 
It is, therefore, a great protection to the health of any connnunity, 
in city or town, which has a common water supply, if the water- 
shed from which the water comes is uninhabited and clothed 
as far as may be with forest growth. In this way the dangers 
from disease germs are removed, much other pollution is 
avoided, and the water of the winter and spring rains is held 
back longer on the land. 

Now to acquire and hold an extensive watershed requires a 
large investment, but if the whole is planted and managed 
properly, in time it may be made to yield a fair return in lumber 
and firewood. Several of our cities are appreciating these facts 
and the Station is cooperating in arranging for tree planting to 
cover the watersheds. 
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But primarily the Statical work is in the interest of the indi- 
vidual holders of woodland, of bush pasture and of other waste 
land which at present is nearly worthless. 

While money spent in tree planting is put into a very long 
investment — if only a return from the wood is considered, rather 
than an increase in land value, on the other hand, money spent 
in better care of land now stocked with trees should yield fair 
returns in a relatively short time. 

The outcome of such work seems to many to be very doubt- 
ful. The danger of forest fires is very great, their effects are 
disastrous, and in some places in this State public sentiment 
seems to be rather In favor of them than opposed to them. The 
beginning is, however, the hardest part of the work. When 
some considerable areas bear a thrifty young growth of valuable 
timber which shelters game, gives promise of large returns 
within twenty-five years, and in other ways increases the land 
value, we believe there will be a genera! movement to redeem 
many waste places which can produce better wood, and with 
it a general sentiment regarding the value of woodland which 
will make forest fires less common and will make the community 
more zealous to guard against them and to promptly extinguish 
them. 

In the first settlement of a wooded country, forests are a 
hindrance to progress and must be quickly removed to make 
way for homes, factories and farms. The forest is the enemy 
of the settler. Later follows a period when the forests are 
disregarded altc^ether. Next they are reckoned as one of the 
"natural resources" of the community, ready at hand and inex- 
haustible. But at last it is realized, as we are now just begin- 
ning to realize, that even a "natural resource" may fail, that the 
forest is no longer a "natural resource" but land which bears a 
crop, the longest lived, the slowest to mature of any, and yet 
a crop which like any other pays for care spent in its protection, 
and skill used in its cultivation and harvesting. 

For beginning the work the Station bought two pieces of land 
in the town of Windsor well suited for its experiments, to be 
described later. 

The Station also added to its staff Walter Mulford, B.S.A., 
F.E., a graduate of the New York State College of Forestry at 
Cornell University, who entered on his duties April I, 1901. 
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FIRST ANNUAL REPORT OF THE FORESTER. 
By Walter Mulford. 

Probably not far from forty per cent, of the area of Connecti- 
cut would be classed as woodland.* If well mana^d, this 
should be quite sufficient to meet the home demand for most 
sorts of wood materials. Yet at present a large proportion of 
the lumber used in the State CMnes from beyond its borders. 

Besides this relative deficiency of lumber, the flow of our 
streams is much more fiuctuating than it should be in a region 
favored with the regulating influence which so large a propor- 
tion of forest area should exert on water-flow. 

These deficiencies are due not to lack of woodland area, but 
rather to the present faulty condition of that area, from which 
the original timber has practically disappeared, being replaced 
chiefly by a coppice ("sprout") growth which has greatly dete- 
riorated from successive careless cuttings and from fire. 

The chief defects in our woodlands are in lack of proper pro- 
tection from fire, in system of cutting, in composition and in 
density. 

There is relatively little woodland in the State on which 
timber is not prematurely destroyed or at least severely injured, 
either by fire or by ill-timed and careless cutting. 

As to composition, nearly all of our woodland contains a 
considerable proportion of trees of species which are inferior 
in value. In places there is little else but these "tree weeds" 
to be found. Even where the more valuable species form a 
favorible pri^xjrtion of the mixture, very many of the individ- 
ual trees are often unsound or injured, or lack the clean, 
straight trunks which are essential for a good yield of clear 
lumber. 

Regarding density, on some portions of our wooded area the 
stand of trees is far too sparse. On the other hand, in much 

*As portrayed on the topographical map of Connecticut made by the 
United States Geological Survey in 1893, and as estimated by the Survey, 
38^ per cent of the total area of the State was then classed as wood- 
land, and the wooded area has probably increased rather than diminished 
since that time. 
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of our woodland the trees are left standing so closely crowded 
as to seriously interfere with their best growth. 

Large as is the forest area in Connecticut, it might profitably 
be increased. There are extensive tracts, at present bare of 
trees, which are essentially unfitted for anything but forest 
growth. Much of the sandy "plain" land of the river valleys, 
and much of the rocky farm land in the hilly districts, abandoned 
for cropping, fall into this class. 

Nature in time covers such land with woody growth of some 
sort. It is true that, even without aid from man, this process is 
often rapid and the result a satisfactory forest growth, but more 
often the trees of the first growth thus established are of poor 
kinds. In such cases it requires great patience to bide Nature's 
time of establishing a really valuable forest. 

On most of the lands which are unprofitable for agricultural 
purposes, Nature's method of establishing a forest growth 
could to good advantage be hastened and improved upon. 
There is little danger that there will ever be an over-supply 
of first-class timber in Connecticut. Moreover, the regulation 
of stream-flow and the improvement of exhausted soil, which 
forest growth promotes, furnish further and important justifi- 
cation for reclaiming the areas of idle land. The maintenance 
and improvement of the water-power used in our extensive 
manufactures, now of growing importance, is of itself a matter 
of no small moment to the welfare of the State. 

To make of our Connecticut woodland and idle land what 
ought to be made of them, there is needed more intelligent 
management of such lands ; above all, protection from fire. 
Timber must come to be regarded as a regular crop, and be 
cared for as such. 

This will come with the gradual diffusion of knowledge 
regarding the fire problem, regarding the general aims ' and 
methods of rational forest management, and regarding the 
details of a practicable system of managing Connecticut wood- 
lands and of establishing forests on idle lands. 

It is to promote these objects that the Station has undertaken 
the work to be described. 

Two lines of work have been carried on by the Station during 
the past year. The first is the Station work proper, planned as 
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outlined in the previous paper.* This work was made possible 
by the receipt of funds from the Lockwood Trust Estate, to 
which reference was made in the report of the treasurer for 
1900. 

A second line of work (thai as State Forester) was laid upon 
the Station by an act of the General Assembly entitled, "An Act 
Concerning the Reforestization of Barren Lands."t 

The Station Work Proper. 
The work at present in progress is as follows : 

1. A study of the present condition of our woodland and idle 
land by detailed forest surveys and by more general observation 
over a wider field. 

This is done in order to suggest a practicable plan for manag- 
ing the Connecticut farm wood-lot and for reclaiming idle land. 

2. Actual work in reclaiming waste land, 

3. Actual work in the treatment of woodland to improve its 
present condition. 

The two last named kinds of work are being done on experi- 
mental lands of our own and also in other places in cooperation 
with land owners. In this way it is hoped to get facts of 
value regarding various methods of woodland management 
and of afforesting idle land ; and to present object lessons which 
may arouse public interest and also direct the efforts of other 
forest owners. 

4. Dissemination of information regarding forestry. The 
Station hopes to spread an understanding of the aims and 
methods of forestry by personal contact with woodland owners 
throughout the State, by giving practical help to such of these 
owners as wish to do some systematic work on their woodlands, 
by addressing meetings, by the Station publications and by cor- 
respondence. It is hoped that public opinion may be especially 
aroused against fire, the arch enemy of the forest. 

The details of the work in these four directions follow : 
I. Study of existing conditions. 

Aside from the general acquaintance with the forest condi- 
tions of the State which has been gained by frequent visits to 

• Page 3Sa t Page 3^3. 
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many sections, upon various errands, sotne work has also beCD 
done on a detailed forest survey of Connecticut 

The chief aim of this survey is to study the conditions existing 
on our woodland and idle lands. Incidentally the lands have 
been class ifled and mapped. 

The region already finished is in the towns of Windsor, 
Windsor Locks, East Granby and Bloomfield. 

2. Experimental Work in Reclaiming Idle Land. 

In 1900 the Station bought two tracts of land in the town of 
Windsor for forest work. The soil of both is what was classed 
by the Division of Soils of the U. S. Department of Agriculture 
as "Windsor sand," and is described as "yellowish red or brown 
sand, resembling a coarse, sharp building sand, and containing 
less than 5 per cent, of clay. The material contains about 5 
per cent, of coarse gravel. ... In places this formation is 40 

feet deep The soils are coarse and inclined to be leachy 

or droughty, but, like many soils of this character, are generally 
somewhat moist beneath the top few inches of dry sand through- 
out the most severe drought."* 

The first tract, which is called the Lockwood Field, consists 
of fifty-five acres. It is a nearly level sand plain, formerly 
cultivated, but now abandoned. For the most part it is covered 
only with a sparse growth of grass (chiefly Andropogon sco- 
parius Mich.). In one comer there is a patch of white birch 
{Betula populifolia Marsh.) and in two other places are small 
groves of pitch pine {Pinus rigida Mill.) The field is typical 
of considerable areas of land in Hartford county. 

The second lot, forty-six acres, was cut clean about five years 
ago. The sprout-growth which followed — mostly chestnut and 
oak — was entirely destroyed by fire in April, 1901. No work 
upon this lot was attempted the first year. 

Upon Lockwood Field, experimental forest planting has been 
begun. Planting plans prepared for the Station by the Bureau 
of Forestry of the U. S. Department of Agriculture were fol- 
lowed in the first year's work. The general plan of the experi- 
mental planting may be more fully discussed in a later report, 
when more shall have been accomplished. 



* Field Operations of the Division of Soils, U. S. Dept. of Agfic, 
99, p. 133. (Report No. 64-} 
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But little work upon the final forest site (i. e., Lockwood 
Field) was done the first year, because we plan to raise in our 
nurseries most of the material for the planting^. With this in 
view, a nursery was established in the spring of 1901 upon land 
adjoining our forty-six acre tract. 

The first year's work upon Lockwood Field was as follows : 
a. Seed of white pine (Pimis strobus Linn.) sown broadcast 
upon two acres of unplowed open ground, April 17, 1901, 
failed to yield any seedlings, so far as could be discovered. The 
seed was sown in amounts varying from the rate of two pounds 
per acre to that of five pounds per acre. Seed from the same 
source germinated fairly well in the nursery. In a regular 
germination test, 23 per cent, sprouted. The lateness of sow- 
ing is of itself sufficient explanation for the failure of the seed 
to catch on soil whose surface is so dry and exposed. The 
experiment was repeated this spring, the seeding being done in 
March. 

b. Two acres were seeded to white birch (Betula populifolia 
Marsh.) and three acres to sweet birch (Betula tenia Linn.)- 
This seed was of necessity bought from seedsmen and sowed 
immediately. Germination tests started at the same time proved 
the seed worthless: of the white birch only six per cent, sprouted 
and of the sweet birch none. No seedlings resulted from the 
field sowing. 

It was intended that the birch seedlings resulting from this 
sowing should be used as nurse trees for white pine. Pine 
seed was to have been sown broadcast among the white birch 
one year after sowing the latter. Among the sweet birch two- 
year old pines were to have been planted two years after sowing 
the birch seed. 

c. Two acres of open ground were to have been seeded with 
225 pounds of white oak acoms (Quercus alba Linn.), but only 
seventy-five pounds of acoms could be obtained, as this species 
did not seed freely in 1901 anywhere in the United States. The 
seventy-five pounds of acoms were planted in the latter part of 
September, 1901, in rows four feet apart, the acoms being 
planted three together, at intervals of three feet in the row. 

The acoms have wintered finely. 

d. About three hundred and twenty-five cuttings of Carolina 
poplar (PoPulus deltoides Marsh.) were set April 26, 1901. 
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They were placed two and one-half feet apart in rows four feet 
apart, and were set by simply pushing into the soil. The cut- 
tings were made from branches cut very late in the season, and 
rec«ved in poor condition with the buds far advanced. 

One-year-old wood only was used for the cuttings, varying in 
diameter from one-fourth to one-half inch. Part were cut about 
eleven inches long and part about five inches. With each length 
a further sub-division into two classes was made, one class being 
terminal cuttings (i, e,, those including the terminal bud of the 
twig), the other non-terminal cuttings. Of the eleven-inch 
length, one lot was put in of cuttings taken just as they hap- 
pened to come, terminal and non-terminal, mixed about half 
and half. 

As shown by the following table, cuttings made and set so 
late were partially successful only when non-terminal eleven- 
inch cuttings were used ; they were entirely unsuccessful when 
five-inch (either terminal or non-terminal) or when eleven-inch 
terminal cuttings were employed. 

It Inch, non-terminal 100 44 44 

II Inch, terminal aod non-tenninal 43 to 23 

1 1 Inch, terminal 93 4 4 

5 inch. non-terminaJ 46 3 7 

5 inch, terminal 40 o o 

The soil was firmed around half of the cuttings of each class 
by pressing with the foot after the cuttings had been pushed 
into the soil. The remainder were left unfirmed. The results 
showed that the firming had no effect one way or the other in 
enabling the cuttings to take root. 

e. A fire line was established around Lockwood Field in 
April, 1901, by plowing six furrows. This strip was still 
almost free from inflammable material the following spring. 

The first year's work at the nursery was as follows : 
a. Two thousand seedlings (six to nine inches high) each of 
white pine (Pinus strobus Linn.), red pine (Ptnus resinosa 
Ail.), and Norway spruce {Picea excelsa Link), were brought 
from a nursery and placed in nursery rows, to be left one year 
before planting on the final forest site. It had not been intended 
to use the spruce, and they were received because of a mistake 
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Fig. I.— Pilch P[ne Seed-bed from Drill Sowin)[. 



Fm. a. — Pilch Pine Seed-bed from Broadens) Sowing, seen from above. 
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in shipment. A portion of the trees of each species were left 
unshaded through the summer, the remainder being protected 
with lath screens. 

Three weeks after planting, one tree of the six thousand was 
dead. At the end of the season, the numbers living were: 



Norway Spruce.... 360 317 B8 1640 382 13 

Red Pine 1080 976 90 gso 633 69 

While Pine loSo 103S g6 gao 842 93 

Looked at simply from the standpoint of numbers of trees 
alive, shade was essential to Norway spruce, advantageous to 
red pine and immaterial to white pine under our conditions; 
but with all three species the greater vigor of the shade-grown 
trees was pronounced — in root development, in color, and to a 
less degree in height-growth. The root systems of the shade- 
grown trees were much better developed and their foliage was 
rich and dark as comparc(l with that of the unshaded trees. 
The average height of all species at the close of the growing 
season was for the unshaded trees about ten inches, for the 
shaded about twelve inches. The relative power of the un- 
shaded and the shade-grown trees to endure drought on the 
iinal forest site will be tested this year. 

b. Seed of white pine was sown on 1352 square feet of seed 
bed, and of pitch pine (Pinus rigida Mill,) on 576 square feet. 
The germination of the former was only fair; of the latter, 
excellent. 

Part of the white pine seed was soaked in water for ten days 
to hasten germination. The proportion which sprouted was 
about the saine for the soaked as for the unsoaked seed. The 
seedlings from the soaked seed did not seem as vigorous as 
the others. It was, however, by no means certain that the 
treatment of the seed before planting was responsible for this 
difference in vigor, which may have been due to accidental 
slight differences in the treatment of the seed beds. 

Seed of each species was sown both broadcast and in drills nine 
inches ^)art. The broadcast seeds were strewn upon the sur- 
face and the beds then raked lightly and rolled with a light 
lawn roller. All the beds were mulched with leaves soon after 
sowing, because the surface soil could not be kept moist in any 
24 
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Other way. The mulch was removed as soon as the seed began 
to sprout. 

At the end of the season sample counts were made. These 
were found to run very uniformly and from them were made 
the following estimates of numbers of seedlings then living: 

White Pine, rills 1232 so 24600 

White Pine, broadcast 120 70 B400 

Filch Pine, rills 432 g; 41000 

Pilch Pine, broadcast 144 215 31000 

Totals 1938 105000 

Only a small part of the pitch pine seedlings will be required 
for planting the very limited area on Lockwood Field which is 
to be devoted to that species. 

The nursery soil is a deep, extremely sandy loam, very subject 
to drought. On this soil the drill beds seemed to possess an 
advantage over the broadcast in that on the former cultivation 
could be practiced, thereby saving considerable watering. 
Occasional hand watering of all the seed beds and of the nursery 
rows was, however, found necessary. A shallow layer of the 
surface soil was kept lightly cultivated everywhere except in 
the broadcast seed beds. 

All the seed beds were protected with screens, mostly of lath, 
with a few of coarse cheesecloth. The first cost of both kinds 
of screens was about the same and their shade seemed equally 
favorable to the seedlings. The cheesecloth would, however, 
have to be renewed for use a second season, while the lath 
screens are still in good condition. We shall discard the cheese- 
cloth screens. 

Winter protection was afforded the seedlings by simply cover- 
ing, in December, with about three inches of leaves, without 
having previously banked the earth against the rows of seed- 
lings. The leaves were held down by brush. A thinner layer 
of leaves was spread in the nursery rows. Neither seedlings 
nor nursery stock were injured by the winter, except one small 
bed of broadcast white pine seedlings which had been left 
uncovered. Almost every seedling in this bed was heaved out 
by the frost and killed. 

c. Fifteen bushels of chestnuts (Castanea dentata [Marsh.] 
Borkh) were obtained in September, for spring planting. They 
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kept admirably through the winter, buried in the well-drained, 
sandy nursery soil, and came out in the spring with practically 
no loss. 

3. Work in the Treatment of Woodland. 

Some thinning and improvement cutting was done in Febru- 
ary upon property near Middletown belonging to Mr. C. S. 
Wadsworth. This was chiefly in a vigorous young growth of 
chestnut coppice. 

4. Dissemination of Information. 

a. Personal contact. Much effort has been made to excite 
interest and spread infonnation relating to forestry by personal 
contact with woodland owners throughout the State. Realizing 
that forestry for Connecticut means chiefly forestry for the 
farmer, it is the aim to reach the individual owner in every 
way possible. 

b. Practical assistance. The Station forester, so far as his 
other duties allow, will, on request, visit and inspect any forest 
land in the State, without expense to the owner other than for 
travelling expenses to and from New Haven, and board while 
actually engaged in work on the ground. 

The forester will draw up planting plans or working plans 
for any property the owner of which gives satisfactory evidence 
of his intention to carry out more or less work in forestry, the 
expense to the owner being as outlined above. 

A planting plan for eight experimental forest plats of a half- 
acre each, was made for Mr. E. K. Hubbard of Middletown. 
This plan is being executed this spring (1902). 

An agreement with the Board of Water Cc^nmissioners of 
the city of Middletown has been signed, by which the forester 
is to draw up for them a planting plan for something over one 
hundred acres of land which they own on the watershed of one 
of the city reservoirs; and, if so requested within eighteen 
months of the date of the agreement, to draw up a working 
plan for some eight hundred acres of woodland owned by them 
and situated upon the same watershed ; also, to give practical 
assistance in superintending the execution of the planting plan. 
The Water Board agrees to pay the forester's board and travel- 
ing expenses while engaged in the work, and to expend an 
amount averaging not less than two hundred dollars annually 
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for a term of five years in the execution of the plans, when they 
shall have been accepted by both parties. 

c. Addresses. Talks on forestry have been given at two 
Grange meetings, at one institute held by the State Pomolt^cal 
Society, at a public meeting held by the Connecticut Forestry 
Association, fit the annual meeting of the State Board of Agri- 
culture, at a pubhc meeting held under the auspices of a chapter 
of the Daughters of the American Revolution, and at a meeting 
called by private citizens interested in furthering forest worlc. 

d. Correspondence. A correspondence of about 800 letters 
was carried on during the year. 

THE WORK AS STATE FORESTER. 

The following act was passed by the General Assembly at the 
January session, 1901: 



Concerning the Reforestization of Barken Lands. 
Bf it enabled by the Senate and House of Representatives at General 

Assembly convened: 

Section r. The board of control of the Connecticut A^icultural 
Experiment Station at New Haven shall designate and appoint a man 
qualified by scientific training and practical experience to be state for- 
ester during the pleasure of the board, and to be responsible to said 
board for the performance of his duties as prescribed in this act The 
state forester shall have an office at the experiment station in New 
Haven, but shall receive, no compensation other than his regular salary 
as a member of the station staff of deputies or aids, as may be neces- 
sary. 

Sec. 2. The state forester is authorized to buy land in the state 
suitable for the growth of oak, pine, or chestnut lumber at a price not 
exceeding four dollars per acre to the amount of the appropriation here- 
inafter named, which land shall be deeded to the State of Connecticut 
and shall be called a state park. 

Sec. 3. The state forester is authorized to plant the lands 50 bought 
with seed or seedlings of oak, pine, or chestnut, and such other trees as 
he may deem necessai; or expedient, at a cost not exceeding two and 
one-half dollars an acre; to exchange the lands so bought with adjoin- 
ing proprietors, if desirable in order to make the state park more com- 
pact for fencing, and for and in behalf of the State to execute deeds 
for such purpose ; to fence such lands with substantial wire fencing, not 
barbed ; and to use proper precautions to protect said lands from forest 
fires, from trespassers, and the destruction of game, fish, and timber 
thereon, and in so doing may employ such local wardens or assistants 
as may be necessary. 

Sec. 4. The stale forester shall be the lawful custodian of such lands, 
with the power to enter complaint against trespassers thereon, and shall 
pay, from the sum hereinafter appropriated, the town taxes upon said 
land when assessed at the same rate as similar adjoining lands, and with 
the approval of the governor and the attorney general, may sell portions 
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of the same when they shall command a greater price than the cost and 
interest thereon, and may execute a deed for the sale, for and in behalf 
of the state. 

Sec. 5. The sum of two thousand dollars for the two fiscal years 
endiD^ September 30, 1903, is hereby appropriated for carrying out the 
provisions of this act 

Sec 6. The accounts of the forester for all disbursements under the 
provisions of this act shall be paid by the comptroller upon the audit of 
the state board of control. 

Approved June i?, 1901. 

Pursuant to the provisions of this act, the Board of Control 
of the Experiment Station, in July, 1901, appointed the Station 
forester to be state forester. 

It will be noticed that the act just quoted makes no provision 
either for the salary or for the expenses of the state forester 
incurred in correspondence, in travel to examine tracts of hind 
which are offered for sale, or for other expenses incidental to 
the work. The whole expense of the work, therefore, which 
ha3 been required of the Station under this act of the General 
Assembly, as well as the outlay made under the plan which had 
been previously adopted by the Station, has necessarily been 
met from station funds. 

The appropriation made by the General Assembly in this act 
became available October i, igoi. Immediately thereafter a 
circular was distributed throughout the State entitled : 

Notice to Owners of Waste Lands and Cotover Wood- 
lands Suitable for Growth of Timber. 

After citing the act concerning the reforestization of barren 
lands quoted above, the circular proceeded: In substance, pro- 
vision is made in the above act for purchase by the undersigned 
of land suitable for the growth of oak, pine, or chestnut limiber, 
such land to be used as a state park in the following way: 

The land will be deeded to the State of Connecticut, but is 
to be assessed and taxed by the town in which it lies, at the same 
rate and in the same way as similar land held by private owners. 
It is to be managed in such manner as to secure as rapid and 
profitable a growth of timber as possible, artificial planting of 
valuable timber trees being resorted to wherever necessary. 
It may, if desirable, be fenced, but not with' barbed wire. The 
whole will be under the charge of the State Forester. 

It is hoped that this undertaking may be practically useful in 
restoring to forest production some land at present nearly worth- 
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less, and that such land may be so tended as to serve as an object 
lesson in tree planting and in the proper management of wood- 
land, thus leading to a more raticmal and crasequently more 
profitable handling, by their owners, of the cord-wood lands 
and timber lands of Connecticut. 

The amount appropriated by the State for this object is $2/x» 
for two years, and no land can be bought, under the provisions 
of the act, for more than $4.00 per acre. 

Up to and including November 10, 1901, the undersigned will 
receive offers of land, for the purposes above named. Owners 
should give the size of the tract offered and the price per acre. 
Full particulars are desired as to condition of the tract at present, 
including the kinds of trees, average size and age, amount of 
wood and timber per acre. Information is also desired regard- 
ing the commonest kinds of trees in the region about the offered 
land, and whether or not there is a possibility of the purchase 
of adjoining lands subsequently. 

Offers of land at present without tree growth of any kind, 
and of land covered with young timber or scrubby growth, are 
desired. The right is reserved to reject any or all offers or bids. 

Bids and correspondence on the subject should be addressed to 
Walter Mulford, State Forester, 

Agricultural Station, 

New Haven, Conn. 

New Haven, Conn,, Oct., 1901. 

In response to this call, offers of land were received from 
twenty-three parties. The lands offered aggregate some 5,500 
acres, mostly in small parcels, scattered through twenty-one 
towns of the State. Prices range from $1.00 to $4.00 per acre, 
about one-half being the latter figure. Most of these tracts 
were carefully examined during the late fall and winter, five 
being left until spring. It is expected that a purchase will be 
made during the present summer (1902). 

The amount of the appropriation is so small and the restric- 
tions imposed so limit its use, that it seems impossible to make 
with it a suitable beginning of forest work for the people of the 
State. Yet it is hoped that a little of real value to the State may 
be accomplished — a beginning which, if it is ever to attain real 
success, must be put on a far more liberal basis. 
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THE NUCLEIC ACID OF THE WHEAT EMBRYO. 
By Thomas B. Osborne and Isaac F, Harris. 

I. iNTRODOCrrON. 

All organisms, whether animal or vegetable, begin life as 
single cells which develop by division, the single cell becoming 
two, or in some cases four, which grow and again divide, so that 
their number multiplies in rapidly increasing prc^ression. This 
division is preceded by division of the nucleus, a small body 
within the mass of the cell, which has a different chemical con- 
stitution from the protoplasm contained in the other parts of 
the cell. The nucleus is evidently the center of the physiologi- 
cal processes of the cell and is present in all those which are 
capable of growth and development. It is, therefore, of the 
greatest importance for an intelligent study of life phenomena 
to have the most complete knowledge possible of the substances 
contained in the cell and especially of those forming the nucleus. 

Investigations made during the past twenty-five years show 
that a lai^e part of the nuclei of all the cells so far examined 
consists of one or more of a group of acids, with peculiar and 
characteristic properties, which have been named the nucleic 
acids. Although these acids have been the subject of much 
study, our knowledge of them is as yet very imperfect. The 
ultimate composition of no one of them has been established 
beyond a reasonable doubt, although that from salmon-milt 
appears to be fixed within narrow limits. Of the basicity of 
these acids and the details of their relations to other substances 
we have little definite information. The constitution of none 
has been established, although a number of their decom- 
position products have been obtained. It is true that Bang has 
recently described the constitution of a somewhat similar acid 
found in the pancreas, but this evidently belongs to a different 
group of substances. 

Nucleic acid is usually found in nature combined with pro- 
tein matter, and it is necessary, therefore, in continuing the 
studies of vegetable proteins, which have been carried on in this 
laboratory for years, to obtain a thorough knowledge of nucleic 
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acid and its protein compounds, the nucleins and nucleo-proteids. 
These latter are bodies of great physiological importance, about 
which much confusion and uncertainty still exists. Th^ are 
described as compounds of nucleic acid with protein bodies, 
but whether they are salts or esters or some more intimate form 
of combination, is not set forth by any one. Whether the 
nucleo-proteids, obtained by the methods now employed, are to 
be considered as constituents of the tissues from which they 
are djaived, or as products of the investigator's manipulaticHi, 
is a question which is not yet established. 

Sometime ago one of us* brieily described a nucleic acid 
found in relatively large amount in the embryo of wheat, and 
similar in properties and composition to the nucleic acids of 
animal and vegetable origin previously described. 

So far as we are aware, this is the only nucleic acid which has 
yet been isolated from the higher orders of plants, the only 
other one heretofore obtained from a vegetable organism in a 
state of approximate purity having been found in yeast. 

As the nucleic acid of wheat is distinctly different from the 
nuddc acids already described, we propose to call it tritico- 
nucleic acid. 

We have recently made an extensive study of tritico-nucleic 
add, have determined its decomposition products and have also 
obtained information which has enabled us, to describe the 
probable constitution of its molecule. Although this investiga- 
tion is not yet completed, we have thought best to publish the 
results obtained and hope that we may soon be able to supply 
the data now lacking. 

Nucleic acid was first found in combination with protein 
matter and it was for a long time thought that these compounds 
formed a special class of phosphorized proteids which were 
called nucleins. Even after Miescher found the protamine com- 
pounds of nuddc acid which were free from protdn, and had 
isolated the free add from these, he still called the latter nucldn, 
although he fully reci^nized its acid properties. It was not 
until about ten years later that Altmann designated this sub- 
stance nudeic add, and distinguished sharply between this acid 
and its protein compounds — the nucleins, 

'Osbome and Campbell, Report of this Station for 1899, p. 305, also 
Jour. Am. Chem, Sot as, 379. 
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After the discovery of the nucleins most preparations of 
protein which contained a notable quantity of phosphorus were 
considered to belong to this group of bodies, but it was soon 
found that many yielded on hydrolysis one or more bases of 
the xanthin series, while others did not yield any of these. A 
distinction was, therefore, made between the two, the former 
being called the true nucleins, since they were characteristic 
products of tissues rich in nucleated cells, and the latter para- 
or pseudo-nucleins, being largely cont^ned in substances free 
from nucleated cells, such as milk or the yolk of eggs. 

The present state of our knowledge of nucleic add and the 
confusion which still exists in regard to it are set forth in the 
following review of the literature: 

II, Review of Literature of Nucleic Acid, 
Miescher's* investigations of the constituents of cell nuclei 
led, in 1869, to the discovery in the nuclei of pus cells of a sub- 
stance rich in phosphorus which showed reactions characteris- 
tic of proteins. This substance he called nuclein and regarded 
it as a special form of protein in which the phosphorus was 
firmly bound. Efforts to obtain preparations still richer than 
the original in phosphorus and, if possible, free from protein, 
led Miescher to examine nucleated cells of other kinds, and 
among them the sperm cells of salmon-milt. From these 
he got a compound of a new base, which he named pro- 
tamine with what he then called a very "insoluble nuclein." 
This latter contained 9.8 per cent, of phosphorus but no sulphur, 
did not give the xanthoprotein or Millon's reactions and 
appeared to be a polybasic acid, free from protein, whose salt- 
like compound with protamine formed 96 per cent, of the dry 
matter of the spermatozoa heads of the salmon-milt. This 
phosphorus-containing body he recognized as different from 
one similarly obtained from hens' eggs. From it he separated 
a "guanin like complex" which gave the xanthin reaction with 
nitric acid and soda. Later he prepared its barium salt, from 
which he inferred that it is either a penta- or hexa-basic acid. 

Somewhat later he gave its formula as C,iH„N,P,0„ and 
then described it as a tribasic acid. 

n H. Miescher. Leipzig, 1897. 
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Soon after Miescher's discovery, Hoppe-Seyler' found in yeast 
a body very similar to Miescher's nuclein, and at about the same 
time Plosz* found another in the nucleated red corpuscles of 
foose blood. 

Kossel^ obtained from yeast nucldn several [reparations with 
a nearly constant content of phosphorus, 3.28 per cent, to 3.94 
per cent., which he concluded were definite chemical compounds. 
One preparation, however, contained 6.2 per cent, of phospho- 
rus and was manifestly a different body. On decomposition, 
this yeast nuclein yielded protein matter in two modifications 
according as the nuclein was boiled with water, when freshly 
precipitated, or was washed with alcohol. Hypoxanthin and 
sarkin resulted on decomposition, but were not obtained in 
definite proportions. 

Having found that hypoxanthin was a product of decom- 
position of yeast nuclein, Kossel* undertook a study of the 
origin of this base in the organism. 

From nuclein, prepared from cells by Miescher's method, he 
got 1.03 per cent, of hypoxanthin, and from nuclein from goose 
blood corpuscles 2.64 and 1.97 per cent. 

The hypoxanthin was obtained from the nuclein by treatment 
with a weak acid and did not, therefore, result from a profound 
decomposition of the protein part of the nuclein. 

Kossel' next showed that hypoxanthin was more widely dis- 
tributed and present in greater amount in the various ot^ns 
of animals and plants than had up to that time been supposed. 
From yeast, lycopodium spores, wheat-bran and many animal 
tissues, he got hypoxanthin by the same process that he used 
to get it from the nucleins. 

In his work, "Die Nucleine und ihre Spaltungsprodukte," 
Strassburg, 1881, Kossel gave the substance of the preceding 
papers together with some additional observations. His con- 
clusions were that the chemical relations of the nucleins to one 
another could not then be established; that some of them were 
complicated bodies, standing near the proteins, but that others 
were simpler ; that some nucleins yield hypoxanthin on decom- 

• Med. chem. Untersuch. 500, 1871. 

'Ibid., 461. 

'Zeit. i. physiol. Cbem. 3, 284, 1879; and 4, 290, 1880. 

' Zeit. f. physiol. Chem. 5, 152, 1881. 

' Zeit. f. physiol. Chem. 5, 267, 1881. 
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position while others do not, and that in respect to the physio- 
logical role of these bodies we have scarcely any information. 

He directs attention to the fact that nucleins are abundant 
in seeds and that destruction or solution of nuclein seems to 
occur in degenerating tissues. 

Kossel^ again investigated the nuclein from goose blood and 
stated that the nuclei of the red corpuscles when treated with 
hydrochloric acid shrunk in a striking manner, and that this was 
doubtless the same phenomenon which microscopists had ob- 
served when treating cell nuclei with acids. From this nuclein 
he isolated a peptone-like body which he named histon. 

The wide distribution of nucleic acids in plants was soon 
after made probable by Scbuize and Bosshard," who found both 
hypoxanthin and guanin in extracts of many parts of numerous 
kinds of plants. 

KosseH* next confirmed Miescher's earlier statement that the 
nuclein obtained from the yolk of hens' eggs yields none of the 
nitrogenous bases characteristic of the nucleins from cell nuclei, 
and also added that the entire yolks do not contain any of them. 
Consequently these complexes are formed during the develop- 
ment of the embryo, since in the latter they are easily detected. 
Two classes, therefore, of nucleins are to be recognized, those 
of the cell nuclei which contain these bases, and those of e^ 
yolks and milk which do not. 

From the extract of a large quantity of pancreas glands Kossel 
obtained a new base which he named adenin. He also found 
this base in yeast nuclein and in a large number of animal and 
vegetable tissues, and in especially large amount Jn tea leaves.* 

In a later paper Kossel" stated that adenin was present in 
tissues rich in nucleated cells but was not found in those which, 
like muscle, were poor in such cells, and that in these it occurred 
loosely combined with protein and phosf^oric acid. In this 

*Zeit. f. physiol. Chem. 8, 511, 18S4. 

*Zeit f. physiol. Qietn. 9, 420, i88s. 

"Zeit. f, physiol. Chem. lo, 248, 1&6. 

"Zeit f. physiol. Chem. 13, 241, 1888. 

*It is to be noted that, since Kossel's discovery of adenin, hypoxan- 
thin has rarely if ever been found among the decomposition products 
of nucleic acids or tissues containing thetn. It is probable that the 
"hypoxanthin" previously found was, in many cases, either adenin or 
resulted from it by oxidation. 
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paper he also gave an extended account of the properties of 
adenin and its compounds. 

During the same year Liebennann" obtained reactions in 
solutions containing yeast naclein which he considered to be 
characteristic of metaphosphoric acid. Since artificial OMn- 
pounds, made by precipitating e^ albumen with metaphospbo- 
ric acid, behaved like the natural nudeins, Liebennann con- 
cluded that these latter were compounds of protdn with meta- 
phosphoric acid, 

Liebermann" also obtained reactions of metajdiosphoric add 
in hydrochloric acid extracts of e^ yolks. By precipitating a 
solution containing xanthin and egg albumin with metaphos- 
phoric acid he obtained a product from which xanthin could be 
extracted with boiling water or with ammonia. Guanin is pre- 
cipitated by metaphosphoric acid, and he therefore concluded 
that these bases, xanthin and guanin, were admixed with the 
nudeins and that bypoxanthin, which is not precipitated by 
metaphosphoric acid, when found in nudein results from other 
substances, perhaps adenin or camin. 

Liebermann^* obtained a barium salt from yeast nudein, 
which he thought to be barium metaphosphate, as it contained 
approximatdy the required quantity of phosphorus, was preci- 
pitated from an acetic add solution, and reacted for orthophos- 
phoric acid only after boiling with acids. 

Altmann," who was the first to emphasize the distinction 
between the nudeins and nucleic adds, stated that nucleic acids 
were ot^fanic phosphorus compounds which can be split from 
the difiEerent nudeins and are characterized by a higher phos- 
phorus content than that of the original nudein. Like the 
nudeins, the nucleic acids are easily soluble in alkalies and 
ammonia but in contrast to the former are not precipitated by 
acetic acid from such solutions, but readily by hydrochloric or 
other mineral acid, by an excess of which, however, the nudeic 
acid is decomposed, the amount of change depending on the 
time of action and strength of the acid. Solutions containing 
the free nucleic acids precipitate proteins and proteoses, the 
resulting compounds having the properties of nudeins. 

" Ber. ai, 598, 1888. 

"Centralbl. f. d. med. Wissensch. 210 u. 225, 1889. 

" Plflger's Archiv. 47, 155. 

"Archiv. f. AnaL u Physiol, physiol. Abth. 1889, p. 524- 
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Altmann then described his method for preparing nucleic acid 
by removing all of the protein that can be dissolved by pepsin, 
dissolving the residue in alkali, precipitating the protein by 
acetic add and then separating it from the filtered solution by 
adding hydrochloric acid. 

Altmann considered that the nucleic adds are easily decom- 
posed by alkalies and that the free adds are less resistant to the 
action of pepsin than their protein compounds. The nudeic 
acids from yeast, thymus, egg yolk, and salmon-milt were pre- 
pared by his method and the supposedly pure adds found to 
contain respectively 944, 9.2, 7.9 and 9.6 per cent, of phospho- 
rus. Since these preparations of nudeic acid manifested many 
and important differences from those products which had, up 
to that time, been called nudein, Altmann considered it to be 
important to designate these last described products as nucleic 
acid. 

In his opinion these nucldc acids are not identical but similar 
in their characters and do not contain metaphosphoric acid, as 
Liebermann suggested, but are organic phosphoric acids, which, 
however, are not identical with any of the known organic acids 
which form precipitates with protein substances. 

Having found that solutions of fatty acids or of lecithin, 
under suitable conditions, precipitate egg albumin, Altmann 
conduded that it is not impossible that a component related to 
or derived from the fatty acids may be the cause of the protein 
precipitation caused by nudeic acids. 

Malfatti'* obtained artifidal compounds of protdn with meta- 
phosphoric acid which he regarded as identical with Kossd's 
paranucleins. He also stated that guanin could be made to 
combine with this artificial nuclein so that it was afterwards 
separated with difficulty. The resulting product he considered 
to be a true nuclein and that it differed from the paranucldns 
only in containing the nudein base. A similar attempt to intro- 
duce hypoxanthin failed.* 

Kossel" next showed that the nudeic acids from yeast and 
thjfmus gland differ in composition, properties and decomposi- 

"Zeit. £. physiol. Chem. 16, 68, 1892. 

" Verhandlungen der physiol. G«sellscb. lu Berlin, 14 Oct., 1892. 

* Guanin metaphosphate is insoluble in water, hypoxanthin metaphos- 
phate is not, hence the apparent combination of guanin and the failure 
of the experiment with hypoxanthin. 
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tion products. Analysis of the thjrmus nucleic acid led to the 
foimula Cai>Hj;N,PjO,„ which he thought should probably be 
doubled. This formula agreed closely with that obtained by 
Miescher for the nucleic acid of the salmon-milt, namely 
C„H„N.P»0„. 

Kossel further found that yeast nucleic acid on decomposition 
gave evidence of a reducing carbohydrate, yielded two phenyl- 
hydrazine compounds, one melting at 204-205° the other at 150°, 
and also much furfurol when distilled with acids. 

By treating yeast nucleic acid with alkali, at the room tem- 
perature, the organic parts were gradually split from the phos- 
phorus-containing part, and products resulted which were very 
rich in phosphorus. The first of these, plasmimc acid, differed 
from nucleic acid in its ready solubility in water or aqueous 
hydrochloric acid. Its solution precipitated protein bodies, 
yielded the nuclein bases by hydrolysis, but contained no carbo- 
hydrate group, this latter being easily separated by the action 
of alkalies. It contained another nitr<^nou5 group, which, on 
boiling with acids, yielded its nitrogen in the form of ammonia. 

Its analysis corresponded to the formula C,,Hj,N,P(0„, 
which contains twice as much phosphorus as the formula which 
Kossel then assigned to nucleic acid. From this he concluded 
that nucleic acid must contain at least six atoms of phosphorus. 
Together with this plasminic acid and, as he thought, from it, 
there resulted another acid, which contained less oxygen than 
phosphoric acid, probably an anhydride form of phosphoric acid, 
since its properties corresponded to those of metaphosphoric 
acid. With this latter, however, it was not identical, since 
essential differences existed between them. Kossel; therefore, 
concluded that in the nucleic acids a nucleus must be present 
which results from the union of several atoms of phosphoric 
acid with the separation of water. The formation of plasminic 
acid can thus be easily explained by the successive splitting off 
of the carbon and nitrogen-containing groups from the {rfios- 
phorus groups. 

The next year A. Kossel," in conjunction with A. Neumann, 
gave the results of their investigations of the thymus nucleic 
acid, which they called adenylic acid, as adenin was the only 

" Verhandlungen der physiol. GeselUch, zu Berlin, 8 Dec, 1893. 
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parin body found among its decomposition products. Tt^ther 
with adenylic acid they found in the thymus gland another acid 
which was more easily soluble in water and formed salts that 
gelatinized on cooling.' Both were precipitated by hydrochloric 
acid and when boiled for a short time with water yielded a third 
acid and also adenin or an adenin-containing complex. 

To this third acid they gave a provisional formula, CuH,,- 
N,PjO,t, the true formula being undoubtedly several times 
greater than this. They called this acid paranucleic add, since 
it precipitated protein. 

They further showed that the nuclein bases were organically 
oHnbined in the nucleic acid and that in neutral and weakly 
alkaline solutions the nucleic acid was more stable than in acid 
solutions. 

Their paranucleic acid when boiled for a longer time with 
water was converted into thyminic acid which did not precipitate 
protein. On decomposing thyminic acid with strong sulphuric 
acid (30 per cent.) thymin and orthophosphoric acid were pro- 
duced. 

Thymin separated from its purified solutions in large, white 
double-refracting crystals, slightly soluble in cold, much more 
soluble in hot water, and by boiling alcohol was gradually dis- 
solved. 

Above 250° it melted, and sublimed in crystals on cooling. It 
had neither pronounced acid or basic properties, was precipi- 
tated by mercuric nitrate but not by phosphotungstic acid, was 
precipitated by silver nitrate and a little ammonia, and also by 
mercuric chloride when neutralized by sodium hydroxide. 

They stated that the nucleic acids of yeast and spleen also 
contained thymin. 

H. Kossel" described experiments tried in conjunction with 
A. Kossel on the bactericidal properties of nucleic acid. He 
called attention to the fact that several investigators had 
observed that aqueous extracts of tissues rich in nucleated cells 
had bactericidal properties, but that it had not been shown to 
what constituent of the extract this property belonged. 

He found that thymus nucleic acid had a pronounced bac- 
tericidal action decidedly greater than could be attributed simply 



" Verhandlungen der physiol. Ges. zu Berlin, 8 Dec, 1893. 
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to the acidity of its solutions. Since different bacteria behaved 
very differently towards' nucleic acid, they concluded that the 
bactericidal action of the nucleic acid was connected with its 
power to combine with protein. 

Although the details of the preceding experiments on these 
nucleic acids were promised in a future paper, many of them, 
especially those relating to the nucleic acid of yeast, have not as 
yet appeared. The two papers next noticed contained such of 
these details as have been thus far published. In the first of 
these Kossel and Neumann*" state that nucleic adds are to be 
regarded as constituents of young cells of vegetable or animal 
origin which are capable of growth, and that these acids occur 
in the cell nuclei either free or combined with protein. 

On boiling the free nucleic acids with water, the relative pro- 
portion of the nuclein bases split off was not the same, Inoko 
getting from the nucleic acid from bull's semen 6 per cent, of 
xanthin, 2 per cent, hypoxanthin and 07 per cent adenin, 
while they found only adenin in this acid from calves' thymus. 
From these facts they concluded that there are different nucleic 
acids and suggest that each may contain but a single one of 
these bases. 

On boiling adenylic acid with water, another acid results 
which contains no adenin, is not precipitated by hydrochloric 
acid, but forms insoluble compounds with protein bodies. This 
they think may be paranucleic acid, though this was not proved. 
A second acid is also formed, thyminic acid, which is free 
from adenin, soluble in water and does not precipitate protein 
solutions. On heating this acid with 30 per cent, sulphuric acid 
for one hour, it is decomposed and a substance which they 
named thymin results, as already stated in a previous paper. 

In the nuclei of the leucocytes of calves' thymus, Lilienfeldt" 
found a body which he named nucleohiston, and which was a 
compound of a peculiar protein substance, histon, with pro- 
nounced basic proporties and leuconuclein, which latter yielded, 
like other nucleins, both protein and nucleic acid when decom- 
posed by acids. The nucleic acid yielded by decomposition the 
nuclein bases adenin snd hypoxanthin. 

" Ber. 36, Z7S3, iSm. 

" Zeit. f. physiol. Cheni. 18, 473. 1894. 
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Kossel and Neumann,*' in a paper appearing a year later than 
their preceding, ^ve the method by which the thymus nucleic 
acid was prepared in quantity as a white amorphous powder, 
entirely free from protein. 

They decomposed this acid by : 

1. Boilinir with 30 per cent, sulphuric acid for one hour. 

2. Heating with 5 per cent, sulphuric acid at 115°. 

3. Heating with zo per cent, sulphuric acid at 150°. 

4. Heating with water at 170-180° for two hours. 

By process 3, adenin was comi^etely destroyed and the follow- 
ing products resulted : thymin, cytosin, laevutinic acid, ammonia, 
phosphoric acid and formic acid. They concluded from their 
experiments that adenin cannot be the source of the thymin. 
They also obtained thymin from the nucleic acid of bull's semen, 
having the same composition as that from thymus nucleic acid. 
They state in this paper that the composition of thymin given 
in the preceding paper was incorrect and that its true composi- 
tion is CjHjNjOj, with which formula their determinations of 
its molecular weight by the boiling point method agreed. 

About 8 per cent, of thymin was obtained from the thymus 
nucleic acid. By treating this nucleic acid with 20 per cent, sul- 
phuric acid at 150° or with water at 170", they obtained about 
2 per cent, of another base in well formed crystals for which 
they gave the provisional formula CjiH^NuO^ and proposed 
to call it cytosin. Laevulinic acid was extracted from the 
products of hydrolysis by ether, from which the presence of a 
carbohydrate group yielding a hexose was inferred. The dis- 
tillate first passing over from the products of hydrolysis also 
contained formic acid. 

At about this time Hammarsten** obtained a nucleo-proteid 
from mammary glands, pancreas and liver, which on boiling 
with acids yielded a reducing substance and guanin. Three 
different preparations of this substance from the pancreas had 
the same composition. He regarded this as a body standing 
near to the nucleins, since it yielded nucleln on digestion, but 
differing from them in yielding a reducing body. 

This reducing substance, obtained as a syrup, reacted like the 
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pentoses and yielded an osazone with a melting point similar to 
that of a pentose, but not that of any of the pentoses then known. 

In concluding this paper, Hammarsten proposed the followit^ 
designations for the various phosphorus-containing proteid sub- 
stances : 

Nucletns are those substances which are compounds of pro- 
tein and nucleic acid, insoluble on pepsin digestion and which 
yield xanthin bases when decomposed. 

Psuedo-nucleins are those nuclcin-like substances which form 
when various proteid bodies are digested with pepsin, but yield 
no xanthin bases on deconiposition. 

Nucleo-albumins are those phosphorus-containing protein 
bodies which, like milk casein, are not compound proteins, and 
on digestion yield pseudo-nuclein. 

Nucleo-proteids are those substances which yield true nuclein 
on pepsin digestion and xanthin bases when further decomposed. 

He objects to Kossel's term paranucleins, because it probably 
includes many unrelated substances. 

M. Tichomiroff'* next made the observation that the tox- 
albumin, ricin, and the poisons excreted by the tetanus and 
diphtheria bacteria were precipitated from their solutions 
unchanged by nucleic acid, while from the culture fluids of 
streptococcus and the cholera bacteria precipitates resulted, 
which had no poisonous properties. 

Kossel and Neumann,'* continuing their investigations, found 
that thymo-nucleic acid does not yield two acids which are free 
from nudein bases as before stated, but only thyminic acid, 
which results when the nuclein bases are split off from nucleic 
acid by heating with water, no other decomposition products 
being then formed. They also found that thymus nucleic acid, 
which they formerly supposed to contain only adenin and there- 
fore called adenylic acid, in fact contains guanin also. By 
cautiously heating nucleic acid with water, until the filtered 
solution gives no precipitate with hydrochloric acid nor a pre- 
cipitate of barium phosphate with baryta, the nuclein bases are 
split off and thyminic acid is formed. By neutralizing with 
baryta and adding alcohol to the filtrate from the precipitate that 
formed barium thyminate is precipitated, which has the follow- 
ing composition : Ci,H„N,P,0,aBa. 
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Thyminic acid is easily soluble in water, is not precipitated by 
mineral acids, and gives a precipitate in acetic acid solutions of 
albumin, which dissolves readily on adding hydrochloric add. 

They confirm their previous statement that the nuclein bases 
are not in salt-like combination, as might be supposed, but are 
orifanically bound. 

Schmiedeberg*' next worked up the notes and material which 
Miescher had collected through many years and left unfinished 
at his death. Miescher had found that in acid solutions the 
nuclein bases are easily detached from the nucleic acid of 
salmon-milt, and that in working with such solutions the tem- 
perature must be kept as near o° as possible. 

The method of preparing nucleic acid from salmon-milt is 
given in detail and the formula C^oHB^N^OitiaPjO, as the 
result of several analyses. 

A sample of the nucldc acid prepared by Altmann from yeast 
was likewise analyzed and its formula given as CiaH^jNuOji, 
2P,0,. Schmiedeberg considered that this preparation was an 
acid ammonium salt containing two molecules of ammonia, so 
that the formula tor the free acid would be C4oH„N,.0,„2PsO,. 
Nuclein bases were recognized among the decomposition pro- 
ducts of the salmo-nucleic acid, but were not identified. By 
heating with hydrochloric acid, a substance having the same 
properties as Kossel's thymin was obtained, which Schmiede- 
berg named nucleosin. The nucleic acid formed about 60 per 
cent, of the dried heads of the spermatozoa, in which it existed 
in combination with protamine as a salt. 

Since Schmiedeberg's nucleosin had the same properties and 
composition as thymin, Kossel" prepared thymin from stur- 
geon's spermatozoa, and found it to be identical with that from 
calves' thymus and with Schmiedeberg's nucleosin. 

Milroy** next compared the behavior of natural with artificial 
nucleins, obtained by precipitating thymo-nucleic acid with 
syntonin, deuteroalbumose and "Witte's peptone." The arti- 
ficial contained approximately the same proportion of phos- 
phorus as the natural. 

"Miescher and Schmiedeberg, Archiv. f. expt Path. u. Phatm. 37, lOO, 
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As Kossel and Neumann's method for obtaining nucleic add 
from the thymus yielded no nucleic acid when applied to the 
artificial nucleins, Milroy concluded that the union between 
the protein and nucleic acid in these was a firm one, similar to 
that which exists in the pancreas nuclein. 

The acidity of the original nucleic acid appeared to be partly 
neutralized in the artificial nucleins, but experiments with indica- 
tors did not pve uniform results. 

After digestion with pepsin the natural, as well as the artificial, 
nucleins, except that from "Witte's peptone," left residues con- 
taining the same proportion of phosphorus as the original sub- 
stance, hence the components of the nuclein must have been 
dissolved in the same proportion as they existed in the nuclein. 

Less than one-tenth of the phosphorus dissolved by pepsin 
digestion could be precipitated by magnesia mixture, except in 
the case of nuclein from duck and goose blood, of which 42.8 
and 15.7 per cent, respectively was precipitated thereby. These 
solutions, with the exception of that from the pancreas proteid, 
contained an acid, which precipitated proteids from acetic acid 
solution. The residue left, after digestion with trypsin, con- 
tained a much smaller percentage of phosphorus than did the 
nuclein before digestion, and a larger proportion of orthophos- 
phoric acid was found in the solution than after pepsin digestion. 

Digestion with dilute sodium carbonate solutions, without 
trypsin, gave essentially the same results as the latter, but the 
action was slower. 

The proteid-precipitating acid in the trypsin solution was not 
metaphosphoric acid since its acid solution could be boiled for a 
long time without increasing the amount of orthophosphoric 
acid. 

A comparison of the syntonin compound of thyminic acid 
with the paranuclein of egg yolk showed a similarity between 
the two, but these cannot be identical, because the proteid-pre- 
cipitating acids split from them are different. 

The year following, Mathews** found that the spermatozoa 
heads of the invertebrate sea urchin contained nucleic acid 
which had the same proportion of phosphorus and nitrogen as 
that of tlie salmo-nucleic acid. It was, however, not united 
with protamine, but with arbacin, a substance which resembled 
" Zeii. f. physiol. Chem. 23, 399, 1897- 
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histon, and from which it differed only in not being precipitated 
by ammonia. Mathews also found that the heads of herring 
speimatozoa consisted almost entirely of a compound of pro- 
tamine and nucleic acid, having the same composition as that 
found in salmon-milt, C,oH„N„0,-C„H„N,«P«0,t. The 
semen from the boar and bull he found free from protamine. 

Noll*" found that laevulinic acid was produced in relatively 
large quantity by the hydrolysis of nucleic acid from sturgeon's 
sperm. This nucleic acid contained the same amount of [^os- 
phorus as that from the salmon-sperm. 

Ruppel" soon after found in tubercle bacilli a nucleic add 
which contained 9.42 per cent, of phosphorus and showed the 
characteristic properties of acids of this class. This substance 
he named tuberculinic acid. 

Bang** next described the acid which in combination with 
protein formed Hammarsten's pancreas nucleo-proteid. This he 
named guanylic acid, since when hydrolyzed it yielded guanin 
as the only purin base. The free acid, as well as its potassium 
salt, was much more soluble in hot than in cold water, and was 
purified by repeated precipitation from its solution in hot water. 
Its composition corresponded to the formula CjiH,jN,aPjO,T. 

By hydrolysis it yielded about 30 per cent, of pentose, assum- 
ing the pentose to have the same copper-reducing power as 
dextrose ; about 35 per cent, of guanin ; a very small quantity 
of ammonia, probably arising from slight decomposition of 
guanin ; phosphoric acid and possibly other unknown products. 

This acid contained no thymin nor iron and was nearly ash- 
free. The ratio of phosphorus to nitrogen was 1 15, whereas in 
the acids previously investigated this ratio was nearer i : 3 — a 
difference which he attributed to fundamental differences in the 
structure of these acids. 

In a paper which appeared the same year, A. Neumann** 
defined the nucleic acids as phosphoglyco-compounds contain- 
ing in their molecules the alloxure bodies. 

He found that nucleic acid, prepared according to the then 
current methods, is a mixture of three acids, which he designated 

" Zeit. f. physiol. Chem. 35, 430, 1898. 
" Zeit. f. physiol. Chem, 36, 231, 1898. 
"Zeit. f. physiol. Chem. 36, 133, iSpS. 
"Archiv. f. Anat, u, Physiol, physiol. Abth. p. 374, 1898. 
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nucleic acid a and b and nucleothyminic acid. To this fact he 
ascribes the lack of agreement between analyses of diflferent 
preparations. 

By a method which he described later he obtained these three 
acids separately, the acid a or b resulting according to the time 
of preparation. The chief difference between these adds is that 
the 5 per cent, salt solution of a gelatinizes while that of 6 does 
not, but in other respects their properties are nearly alike and 
similar to those of nucleic acid, as earlier described. By hydro- 
lysis of either of these acids, nucleothyminic acid is produced, 
which still contains the alloxure and carbohydrate groups as 
well as phosphoric acid, and can be precipitated by hydrochloric 
acid. Nucleothyminic acid is fairly easily dissolved by water. 
Of the alloxure bodies it appeared to contain only those of the 
hypoxanthin group, since the xanthin reaction was obtained 
only feebly with the purin bodies separated from this acid. 
Analyses of the acid b and the nucleothyminic acid were stated 
by Neumann to agree well, but were not given. 

These three nucleic acids all yielded the same decomposition 
products that Kossel and Neumann obtained from the thymus 
nucleic acid, as already described. 

When fed to a d<^, about four-fifths of these acids were 
eliminated by the kidneys, the remainder passing off with the 
faeces. 

Nucleic acid given per os, or nucleothyminic acid subcu- 
taneously injected, within a few hours caused a strong hyper- 
leucocytosis, which was not preceded by a hypoleucocytosis. 

In a second paper, published the next year, A. Neumann** 
described the method of preparing the three nucleic acids just 
described. 

One kilogram of pure thymus gland was boiled in weak acetic 
acid, then chopped as fine as possible and brought into two liters 
of boiling water, made alkaline with lOO cc. of 33 per cent, 
sodium hydroxide, and 200 grams of sodium acetate were added. 
After heating on the water bath, for one-half hour, if the acid a 
is to be obtained, or for two hours if acid b is desired, the solu- 
tion is neutralized with 100 cc. of 50 per cent, acetic acid, filtered 
and concentrated to 500-1000 cc. It is then precipitated, at 
about 40°, by an equal volume of alcohol and allowed to stand 

"Archiv, f. Anat. und Physiol, physiol. Abth. suppl., Bd. 552, 1899. 
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till clear and cold. The liquid is tlien decanted and the sodium 
salt collected on a linen filter and redissolved in 500 cc. of water. 
After heating on the water bath until the insoluble matter 
separates, leaving the solution clear, it is filtered and the solution 
precipitated by pouring into alcohol, containing a little sodium 
acetate. The precipitate is then dissolved in water and repre- 
cipitated by dilute hydrochloric acid. The products thus 
obtained are very difficultly soluble in water, acid a more so than 
acid b. When treated with sodium acetate solution ensues, that 
of a being gelatinous. Neumann considers the sodium salts 
of these acids to be very stable when heated, while the free 
acid is much more easily decomposed. 

By heating the free acid to 100' with water, it is rapidly 
decomposed, but if heated to 60° the nucleothyminic acid 
results, which is separated from its solution by pouring into 
three times its volume of alcohol containing 15 cc. of concen- 
trated hydrochloric acid per liter. 

Neumann thinks that these three acids can be obtained from 
all tissues containing nucleated cells, capable of development, 
and states that he has found them in the thymus, spleen, pan- 
creas and bull's testicles. 

Schmiedeberg,** continuing the investigation set forth in his 
preceding paper, found that the preparations previously analyzed 
all contained some protamine which could be replaced by copper. 
He also found, in agreement with Kossel and Neumann, that 
nucleic acid is stable in neutral and alkaline solutions, if the 
latter are not too strong, and that, when freshly precipitated, it 
is dissolved by potassium acetate. Analysis of a number of 
copper salts prepared by Schmiedeberg led to the formula, for 
the free acid: C„H„N„0„2P,0,. The differences between 
this and the formula first given, he explains by the fact that 
the former preparations were acid sodium salts as shown by 
a determination of sodium in one of them. This alkali had 
been reckoned as oxygen and therefore the formula previously 
given for yeast nucleic acid was incorrect. 

On decomposition, the salmo-nucleic acid yielded guanin and 
adenin, not more than one "atom" of each being present. These 
bases he considers to be certainly in salt-like combination with 



"Archiv. S. Expt. Pathol, u. Pharm. 43, 57, 1899, 
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the acid and not or^nically combined as Kossel had stated them 
to be in thymo-nucleic acid. 

By subtracting the formulas of adenin and gfuanin from that 
of the nud«c acid, Schmiedeberg obtained figures which he 
thought represented the formula of an acid, which he named 
nucleotinphosphoric acid. The nuclein bases, he states, cannot 
be completely separated from this acid without profoundly 
decomposing it, and when this happens the decomposition pro- 
ducts are precipitated with the bases and removed fnan them 
with such difficulty that accurate detenninations can scarcely be 
made. Nucleotinphosphoric acid is characterized by the 
tenacity with which it retains bases in combination. 

He finds all its phosphorus to be present in a form yielding 
orthophosphoric acid on treatment with add, and on heating 
with strong hydrochloric acid, it yields a black substance, 
which he called a phosphorized melanin. The following for- 
mula is suggested for nucleotinphosphoric acid: CjoH,jN,0,; 
(OP(OH),)4. The phosphorus-free substance that remains, 
after splitting oS the phosphoric acid, may be called nucleotin, 
although, as he says, the different atomic groups may be sev- 
erally united to the phosphoric acid, 

Hertant'* next obtained nucleic acid by Schmiedeberg's method 
from unripe salmon-milt and assigned to it the same formula 
as that given by Schmiedeberg. From calves' thymus he made 
three preparations of copper salts, the analyses of which led him 
to assume that the formula of the free acid was CjoH^N'ijP^Oj,. 

The purin bases obtained from this acid were guanin and 
adenin. 

From yeast he got preparations of two copper salts for which 
he gave the following formulas : 

C,,H,„^Cu4y^NM0„. aP.O, and C„H„Cu,N,,0„aP,0,. 

These formulas he thinks show no satisfactory agreement, 
probably because during the preparation of the substance ana- 
lyzed, some of the carbohydrate group which this nucleic acid 
was found to contain was split off. 

A, Kossel'' proposed a classification of nucleins and para- 
nucleins as follows : 



"Archiv. f. Expt. Path. u. Pharin. 44, 148, 1900. 
"In Liebreieh's Eiicyklopaedie, Bd. III. 
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A, nucleins; Under this name are included the nucleic acids 
and their compounds with protein. These yield nuclein bases 
on splitting. The nucleic acids are divided into, a, thymonucleic 
acids, which yield on decomposition thymin and other products; 
b, inosinic and guanylic acids which yield no thymin; c, 
plasminic adds, splitting products not sufficiently known. 

B, paranucleins, phosphorus-containing protein compounds 
which yield no nuclein bases. 

Ascoli** obtained from yeast, preparations of an acid which 
contuned from i6 to 27 per cent, of phosphorus, gave both 
nuclein bases and phosphoric acid on decomposition with acids, 
and yielded furfurol on distillation. These preparations he 
regarded as mixtures, which, however, probably contained 
plasminic acid. Kossel, as already noted, obtained from -yeast- 
nucleic acid a product rich in phosphorus, which he designated 
plasminic acid, and Ascoli's preparations were therefore sup- 
posedly likewise derived from the nucleic acid of the yeast. 

The investigation of the properties of this acid led Ascoli to 
conclude that it contained phosphorus in the form of a hexa- 
metaphosphoric acid. A phenylhydrazine and a strychnine salt 
were made, having a composition similar to the metaphosphates 
of these bases, yet the differences found between the analytical 
figures and the calculated compositions were considerable. 

.-Vscoli'" then examined the leuconuclein from leucocytes and 
also milk casein, but was unable to obtain any evidence of meta- 
phosphoric acid by the methods employed in his last cited inves- 
tigation of the plasminic acid from yeast. 

Soon after this Osborne and Campbell" found a nucleic 
acid in the wheat embryo whose analysis corresponded to the 
formula CjiHj,NgPiOjt. This yielded, on boiling with acids, 
both guanin and adenin, together with phosjAoric acid and 
other decomposition products. 

Continuing his investigations of yeast, Ascoli," by Jones' 
method for getting thymin from the thymus gland, obtained 
from yeast nuclein a body which behaved with silver nitrate 

"Zeit. f. physiol. Chetn. 38, 426, 1899. 
"Zeit. f. physio!. Chem. 31, 156, 1900. 

"Report of this Station for 1899; also Journal Amer. Chem. Soc. 
33, 37g, 1900. 

"Zeit. f. physiol. Chem. 31, 161, 1900. 
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like thymin and was not precipitated by phosphotungstic add. 
It crystallized in rosettes of needles, and did not sublime unde- 
composed as easily as thymin, but yielded copious red vapor and 
a gummy reddish deposit. Analysis of the recrystallized pro- 
duct led to the formula CjH.NjO,, and a molecular weight 
estimation by the boiling point method gave no instead of 112, 
calculated. 

This is the formula of uracyl, and Steudel" considers that 

there could be little doubt but that this is, in fact, Behrend's 

hypothetical uracyl, that is 2.6 dioxypyrimidin. 

H-N-C=0 

0=C C-H 

H-N-C-H. 

Levene** next proposed the following method for preparing 
nucleic acid. The tissues containing it are digested with 5 per 
cent, sodium hydroxide or 8 per cent, ammonia solution for 
about two hours, then the cold solution is nearly neutralized with 
acetic acid, picric acid added to acid reaction, an excess of 
acetic acid added, the solution filtered and the nucleic acid 
precipitated by alcohol. 

Bang** continued his investigation of guanylic acid from the 
pancreas and prepared a silver salt, from the analysis of which 
he concluded that this acid is pentabasic and has the formula 
C«H„N„P.O,.- 

The amount of ammonia obtained by distilling this acid with 
magnesia was only o.ii per cent, and he definitely concludes that 
this is derived from the guanin, since experiments with this 
latter substance yielded about the same amount. 

He also concludes from his experiments that this acid contains 
four molecules of guanin and three of sugar. 

The remaining decomposition product, which he had not pre- 
viously realized, he found to be glycerin, of which not less 
than 12 per cent, is probably present. From the results of this 
investigation he concludes that guanylic acid probably has the 
following structure: 

'Zeit. t. physiol. Chem. 3a, 244, 1901. 
"Jour. Am. Cheni. Soo. aa, 339, igoo. 
"Zeit. f. physiol. Cheni. 31, 41Z, 1900. 
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:,H,N,-0-P--O-C,H,<^ 



C.H.N, -o-p-o-c,H.<;;' 

A, 

C.H,N,-0-K-0-C,H, <0 

i 

C.H.N, -O-P-OH 



HO OH. 



H. Steudel" found that thymin by oxydation with barium 
permanganate yields urea, from which it is evident that one side 
of the pyrimidin ring is formed by the group 
H-N- 

oJc 

H-N- 
By chlorinating thymin, dichlorthymin is obtained, from 
which it appears that there must be an oxygen atom near to a 
hydrogen atom. Since the resuhing body would be the same, 
whether the oxygen atom was in the position 4 or 6 he assigns 
it to 6. The methyl group cannot have the position 4 since 
thymin would then be identical with Behrend's methyl uracyl, 
which it is not. It must, therefore, have the position 5 and 
thymin is consequently 2.6 dioxy 5 methyl pyrimidin and is 
related to the ureides, uric acid and the purin bodies. Its for- 
mula is: 

H— N-C=0 

0=C C-CH. 

I II 
H-N-C-H 

Continuing his work with nucleic acid, P. A. Levene** gave 
the results of analyses of preparations of nucleic acids of differ- 
ent origin. 

In order to remove a little glycogen, which he found in some 
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of his preparations, he converted the nucleic add, obtained by 
his method, published the year before, into its copper salt, by 
means of copper chloride. The copper nucleate was then 
washed with water, until copper chloride was removed, then 
with alcohol and dried for analysis. Analyses of these prepara- 
tions gave the following results, calculated copper-free: 
C. H. N. P. 



Pancreas I 






17.10 


6.66 


" II 


36.50 


4.69 


16.70 


a.Ti 


" IV 






iS.Bs 


q.oo 


V 


.... 36.67 


5.10 


17.18 


8.65 


















16 17 


915 
B.93 


Yeast 


36.65 


4.57 


■7.89 



Levene points out that the nucleic add from the pancreas is 
a wholly different substance from Bang's guanyllc acid. It 
contained guanin and adenin, but no xanthin or hypoxanthin 
could be obtained from it. The presence of thymin was prob- 
able, but not established with certainty. 

The preparations of nucleic acid obtained from the tuberde 
bacilli showed no definite composition since they contained from 
9.04-13.22 per cent, of phosphorus and 9.42-14.19 per cent, of 
nitrogen. Guanin and adenin were found among its decomposi- 
tion products. 

E. Fischer and Hagenback" have recently prepared both 
thymin and uracyl synthetically and have confirmed Steudd's 
view that Ascoli's substance from yeast neuclein is in fact uracyl, 
identical with that artificially produced. 

From the results of all these numerous investigations it 
appears to be established: 

1. That the nuclei of cells contain a relativdy lai^ amount 
of phosphorus which is a constituent of a complicated organic 
acid. 

2. That the nudeins and nudeoproteids obtained from tissues 
rich in nucleated cells are compounds of this acid with protein, 
the proportion of these constituents being variable, those con- 
taining a large proportion of nucleic acid forming the so called 
nucleins, those with a smaller proportion, the nudeoproteids. 



"Ber. 34, 3751, 1901. 
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3. That there are phosphorus- and protein-containing sub- 
stances of similar solubilities which, however, do not contain 
the true nucleic add, but other adds from which the charac- 
teristic decomposition products of nucleic acid cannot be 
obtained. These latter acids are now known as para- or pseudo- 
nudeic acids. 

4- That the true nucleic acids are strong polybasic acids, con- 
taining the purin, pyrimidin and carbohydrate groups and yield 
on hydrolysis orthophosphoric acid. 

5. That there is at least one other acid which contains the 
purin and carbohydrate group and also yields orthophosphoric 
acid, but is a substance of a different order since it contains 
glycerine and lacks the pyrimidin group. 

6. That there are at least two true nucleic adds — one con- 
taining thymin, the Other uracyl. 

7. That the ultimate composition of these acids is not yet 
settled, though the more carefully purified preparations have a 
similar composition. 

The results of the analyses of different nucleic acids have led 
to the following formulas : 

Salmon Milt. 
C.,H„N„P.O„ Miescher." 
C,tH(.N,,P,0,T Miescher and Schmiedcberg. 
CoHtiNitPiOti Schmiedeberg. 
C,gH..N,.P.O„ Herlanl. 

Thymus of Calf. 
C,.H.,N„P.O,. Kossel.» 
C.,H„N,.P.O,, Herlant. 



c 


.H 


.N 


.P.O 


T MalhewE. 

Pancreas. 


c 


,H 


.N 


.P. 




c 


.H 


.N 


,P. 


Spleen. 


c 


.H 


.N 


-P. 


Codfish M 


c 


,H 


.N 


■.P. 
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C„H..N„P,0., Schmiedeberg, 
CmHmNi.PiO.. Herlanl. 
Ci.H.tN„P,0,. Herlant. 
CoHmN.iP,— Levene.f 

Wheat. 
C.,H„N„P.O., Osborne .• 

Although these analyses indicate that nucleic acids of different 
or^n have a similar compositiwi, nevertheless the differences 
between many analyses of preparations obtained from the same 
source are so considerable that it is impossible to determine what 
may be the true composition of the acid or the relations of the 
different preparations to one another. These differences in 
composition are probably largely due to the fact that doubtless 
most, if not all, the preparations of the free acid which have 
been analyzed were acid salts, in which the base has been over- 
looked. Since the nucleic acids are probably all highly poly- 
basic acids, a number of different salts may be formed, so that 
on attempting to precipitate the free acids from their alkaline 
solutions the product obtained consists largely of a mixture of 
acid salts. If these acid salts are wholly inorganic, only the 
ratio of the oxygen atoms will be affected, but if organic bases 
are present the results of analysis are entirely misleading. 

III. Preparation of Tritico-nucleic Acid. 

The embryo of wheat, and doubtless of other seeds, is very 
rich in nucleated cells. Sections stained with iodine green show 
that the tissues of the embryonic plant consist of a mass of 
nucleated cells of which the nuclei are so lai^e that in many 
places the stained tissue looks as if it contained no other material. 
On extracting the embryo with water a large part of the 
nucleic acid, which it contains, passes Into solution, in com- 
bination with protein matter and can be separated from the 
latter in the way described in the following pages. 

The material used for this investigation was a commercial 
product of the modem milling process, consisting almost entirely 
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of the embryo of the wheat kernel, flattened into thin scales 
by passing between smooth steel rolls and being practically free 
from bran or endosperm was an excellent material from which 
to obtain constituents of the embryo. This meal when fresh 
yielded about 1.25 per cent, of tritico-nucleic acid. It was 
necessary, however, to use very fresh meal, as we found that 
after a few weeks the meal from which we at first obtained 1.25 
per cent, of nucleic acid yielded a very much smaller amount. 

The following experiment indicates that only about one-third 
of the tritico-nucleic acid present tn the meal was extracted by 
water. 

Ten grams of the meal were boiled with 4 per cent, hydro- 
chloric acid for four hours, the insoluble matter filtered out and 
washed, the filtrate made alkaline with ammonia and precipitated 
with a solution of silver oxide dissolved in ammonia. The 
silver compound of the purin bases was washed free from the 
greater part of the ammonia, suspended in water and distilled 
with magnesia, until the ammonia was completely expelled. 
The solution was then mixed with 20 cc. of sulphuric acid con- 
centrated by evaporation, and the nitrogen, which was contained 
in the purtn bases, determined by Kjeldahl's method. 

We thus found 0.0360 gram of purin nitr(^n in the 10 grams 
of meal, which corresponds to 0.0730 gram of equal parts of 
guanin and adenin, equivalent to a.356 gram of tritico-nucleic 
acid or 3.56 per cent, if all these bases were originally con- 
tained in nucleic acid. The quantitative determination of the 
purin bases contained in tritico-nucleic acid is described in the 
following pages. 

It was not practicable to use an alkaline solution in extracting 
the meal, whereby a larger yield of acid would, doubtless, have 
been obtained, because the extracts made with such solutions 
could not be filtered. 

Tritico-nucleic acid was prepared from the wheat embryo 
meal in the following manner. 

a. First Extraction. 

Nine kilograms of finely ground, oil-free wheat embryo-meal 
was agitated with about 60 liters of water, the extract strained 
through bolting cloth and allowed to settle during 24 hours in 
a cool place, protected by thymol. The somewhat turbid extract 
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was then siphoned from the deposit, saturated with sodium 
chloride and strongly acidified with acetic acid. The large pre- 
cipitate, thus produced, was filtered out, washed with water until 
most of the salt and acid was removed, suspended in water, an 
equal volume of 0.4 per cent, hydrochloric acid containing 3 
grams of active pepsin was added and the mixture digested for 
24 hours at 40°. The insoluble matters were filtered from the 
solution, suspended in 6 liters of 0.2 per cent, hydrochloric acid, 
1.5 gram of pepsin added and the digestion continued for 24 
hours longer at 40', The insoluble matter was filtered out and 
a^ain digested as before. The filtrate from this last digestion 
contained but little proteose, showing that all the proteid matter 
soluble by peptic digestion had been removed from the insoluble 
crude nuclein. This nuclein was washed, suspended in 3 liters 
of water, strained through fine cloth, to ensure complete sub- 
division, and an aliquot portion was neutralized to phenol- 
phthalein with a measured quantity of potassium hydroxide. 
solution. The whole of the mixture was then neutralized by 
the calculated quantity of the alkali and the nearly clear solution 
which resulted was filtered clear and divided into two equal 
parts, A and B. 

Part A was treated with so much decinormal hydrochloric 
acid as just sufficed to produce a flocculent precipitate which 
separated readily from solution and was easily filtered out. The 
slightly brownish, strongly acid filtrate that was obtained was 
treated with an excess of hydrochloric acid which produced a 
characteristic precipitate that settled rapidly, forming a dense 
deposit that contracted to a solid mass which could be ground to 
a course powder under water. This latter was washed with 
water, dissolved in dilute potassium hydrate solution and repre- 
cipitated with hydrochloric add. The precipitate, thus pro- 
duced, was dissolved with potassium hydrate and the solution 
of the potassium salt was poured into ten times its volume of 
stroi^ alcohol. In order to cause the precipitate to separate, a 
little ammonium acetate was added and the precipitate washed 
extensively with absolute alcohol and dried over sulphuric acid. 
This preparation, 1, weighed 12.8 grams, was a white amor- 
phous powder, readily soluble in water, its concentrated solution 
having a yellowish brown color. This and the following pre- 
parations were dried at 110° to constant weight and analyzed 
accordingly to the following methods: 
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Methods of analysis. 

Carbon and hydrogen. The substance was mixed with a 
large proportion of freshly ignited calcium phosphate and burned 
with a current of oxygen in a tube filled with copper oxide and 
a roll of metallic copper gauze. The calcium phosphate 
absorbed the fusible metap}iosphate, resulting from burning the 
substance, and rendered a complete combustion possible. 
. Nitrogen was determined by the Kjeldahl method. 

Phosphorus. The substance was fused with sodium hydrox- 
ide and oxidized with sodium peroxide in a nickel crucible. The 
fusion was dissolved with nitric acid and the phosphoric acid 
precipitated with ammonium molybdate and weighed as mag- 
nesium pyrophosphate in the usual way. 

Potassium and sodium. The substance was burned in a por- 
celain crucible, and the residual, fused meta phosphate, weighed. 
This was then dissolved by long boiling with hydrochloric acid 
and the amount of phosphorus determined and calculated as POj. 
This quantity was deducted from the weight of the metaphos- 
phate and the difference taken as representing the quantity of 
potassium or sodium according as the preparation was obtained 
from potassium or sodium nucleate. While the results thus 
obtained are obviously not entirely accurate, they are more satis- 
factory than those obtained by a direct determination, of the 
bases and are sufficiently near the truth to answer all the pur- 
poses for which they have been used. 

Acid Potassium Nucleate, Prtparatiea i. 

Fbubi. Atomic Balie. 

C 33.06 4a- " 

H 4.3a 64-5J 

N 14.96 16.3a 

P B.ll 400 

K 8.7a 3.40 

O 30.93 aij, 56 



. 38. 60 



Free ac)d=C„H„N,.P,0.. 
26 
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The other half, B, of the alkaline solution of the nuclein, 
referred to on page 390, was treated, according to Levene's 
method,** with a strong solution containing 18 grams of picric 
acid, the molecular equivalent of the hydrochloric acid added to 
the other half of the solution. This appeared to be very nearly 
the necessary quantity because complete separation of the pro- 
tein did not take place until nearly all of the picric acid solution 
had been added. 

The filtered solution thus freed from protein, when treated 
with an excess of hydrochloric acid gave a flocculent precipitate, 
which soon settled to a coherent layer, having the characteristic 
properties of this nucleic acid. After extensively washing this 
precipitate with water, it was dissolved with potassium hydrox- 
ide, reprecipitated by an excess of hydrochloric acid, washed 
with water, again converted into the potassium salt and repre- 
cipitated by pouring into IO-12 volumes of strong alcohol to 
which were added a few drops of ammonium acetate solution in 
order to promote its separation. The nearly colorless prepara- 
tion 2 thus obtained, when dehydrated with absolute alcohol 
and dried over sulphuric acid, weighed 10 grams and, dried at 
110°, had the following composition : 

Acid Potassium Nucleate, Preparations. 

C 33-00 41-S* 

H 4.07 61.44 

N 15-99 17*4 



O 38.63 30.84 

Ash 25.40 

PO. 19.Z9 

K 6.11 

Free acid=C„H„N„P.O.,. 
The formula of this preparation shows one atom more of 
nitrogen and one atom less of potassium than that of prepara- 
tion 1. 

Since ammonium acetate was used to cause the potassium salt 
to separate from the alcoholic solution, it is quite possible that 



"Jour. Am. Chem. Soc. aa, 329, 1900. 
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a little ammonium has combined with the nucleic acid. This 
supposition was confirmed by the strong reaction for ammonia 
which this preparation showed when treated with lime, but 
unfortunately at the time this preparation was analyzed, not 
enough of it was left for a quantitative determination of the 
ammonia. 

If we assume that one atom of the nitrogen of the above 
formula belongs to ammonia and deduct this with the corre- 
sponding three atoms of hydrogen, the resulting formula of the 
free acid will be in close agreement with those obtained for the 
other purer preparations, namely, C4iH,„Ni,P,Oj,. 

The potassium salts forming these two preparations were 
acid salts, since their aqueous solutions reacted strongly acid 
towards litmus. As both, when dissolved in water, yielded pale 
yellow solutions, what remained of them was united, dissolved 
in water, the solution made alkaline to litmus, and, in order to 
separate any combined basic coloring matter or other basic 
organic substance, the solution was precipitated by pouring into 
an excess of alcohol. The voluminous precipitate thereby pro- 
duced was filtered out, washed with alcohol, redissolved in 
water, the solution made alkaline to phenol phthalein with potas- 
sium hydroxide and again precipitated with alcohol. The pre- 
cipitate was filtered out, dissolved in water and the free acid 
precipitated by adding decinormal hydrochloric acid. The floc- 
culent precipitate that separated soon settled to a coherent 
layer, which was ground to a powder under water and thoroughly 
washed with water, dilute and absolute alcohol and, dried over 
sulphuric acid, gave to.15 grams of preparation 3. This had 
the following composition when dried at 110° : 
Nucleic Aciu, PrtparaHan 3. 
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b. Second Extraction. 

Four portions of oil-free embryo meal, each weighing 12 kilo- 
grams, were separately agitated with 66 liters of water, the 
extract strained through coarse cloth and the suspended matters 
allowed to deposit during the night. The somewhat turbid 
liquid was then siphoned ofE, saturated with sodium chloride 
and made distinctly acid with hydrochloric acid. The large 
precipitate that separated was filtered out, removed from the 
paper, suspended in water and again thrown on a filter. After 
the water had run out it was suspended in 0.2 per cent, hydro- 
chloric acid, pepsin added and the digestion continued for three 
days at the room temperature. The undissolved residue was 
filtered out, washed twice, by suspending in water and draining 
on filters, and then treated with an excess of potassium hydrox- 
ide solution and a. large quantity of picric acid. After about 
an hour, the mixture was acidified with acetic acid, the insoluble 
protein picrate filtered out and the clear filtrate treated with 
strong hydrochloric acid, as long as a precipitate was formed. 
The very large flocculent precipitate soon settled to a coherent 
deposit that rapidly contracted to a dense cake, which retained 
the form of the vessel in which it had settled. By transferring 
the precipitate to a smaller vessel, before it had become too 
dense, it was obtained in four round cakes about 6.5 centimeters 
in diameter and 2.5 centimeters thick. These four cakes, which 
contained but little combined water, weighed about 100 grams 
each and were so dense that they closely resembled vulcanite. 

The crude nucleic acid from the two portions first extracted 
were separately dissolved in a small excess of potassium hydrox- 
ide solution, an operation which required much agitation and 
time, owing to the density of the substance, and the two solu- 
tions which resulted were then poured into a large quantity of 
strong alcohol containing an excess of hydrochloric acid. This 
process was then repeated, the alcoholic filtrate from the second 
precipitation being much less colored than was that from the 
first. The two flocculent precipitates were dehydrated with 
absolute alcohol and dried over sulphuric acid, giving prepara- 
tions 4 and 8, which weighed, respectively, 36 and 18 grams. 
The crude nucleic acid of the third and fourth portions was 
together treated in the same way, giving 28 grams of preparation 
6, which was more colored than 4 or 5 and appeared less pure. 
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The acid alcohol, from which the preceding preparations 4, 
B and 6 had been separated, was treated with twice its volume 
of strong alcohol and lo grams of preparation 7 were obtained, 
which was nearly free from color. 

It is evident that much loss of nucleic acid was incurred in 
thus reprecipitating the crude acid, since from the dense pre- 
cipitates, which contained but little water and weighed nearly 
400 grams, only 92 grams were finally obtained in the four 
preparations above described. 

When dried at 110° and analyzed, these four preparations 
gave the following results: 

Nucleic Acid. 

PrfparaHfH 4. Prtparalien 5. Preparation 6. PrefaralioH 7. 
Per cult. Ritlo. Per unt, Kalig. Par CHit. Rulo. Per oiu. Ruio. 

C 34-37 40-9* 3a-9S 4a.7i< 3S-73 44-68 34.25 44.76 

H 4-33 61.84 4-32 66.80 4.33 70.76 4.15 65,12 

N 16.13 16.44 15-10 16.6S 15.5s 18.16 16.33 18. 38 

P 8.69 4.00 8.03 4.00 7.57 4.o<) 7-90 4.00 

K 1.63 0.59 4-41 1-74 ''86 1.30 3.35 1.30 

O 34.87 31.12 35.23 34.04 36.97 37.84 34-12 33.44 

Ash.... 10.73 iS-gS "-95 I3-3S 

PO, .... 9.11 14.57 10.09 lo-'o 

K 1.63 4-41 J.86 3-aS 

Free acid= 
C.,H.,N,.P.O„-C.,H.,N„P.Om-C..H„N„P.O,.-C..H„N„P.O.,. 

c. Third Extraction. 

The nuclein, obtained from another lot of 12 kilograms of 
the embryo meal in the same manner as in the preceding extrac- 
tion, was dissolved by a slight excess of potassium hydroxide 
and a solution of potassium bichromate and acetic acid added, 
as long as a precipitate was produced. 

The latter was filtered out and washed once by suspending in 
water and returning to the filter. The filtrate and washings 
were then strongly acidified with hydrochloric acid and the very 
large precipitate, with the peculiar properties characteristic of 
this acid, was thoroughly washed with water and with alcohol 
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and dried over sulphuric acid. In this way 120 grams of pre- 
paration 8 were obtained which, when dried at 110°, had the 
following composition : 

Nucleic Acid, Prtfaralion 8. 

C 36.53 44.60 

H 4-Si 66-08 



O 34.12 31.36 

Ash 6.40 

PO, 5.88 

K 0.51 

Free acid=C..H,.N,.P,0„. 

Since this preparation represents the whole of the acid that 
can be obtained from this meal, and has the same properties and 
nearly the same composition as the purified preparations of the 
acid, it seems almost certain that we have but one nucleic 
acid to deal with in all these preparations. 

d. Fourth Extraction. 

Another preparation of nucleic acid was-made as in the pre- 
ceding experiments and then treated with a strong solution 
of sodium acetate, whereby a part passed into solution as 
sodium nucleate. From this solution the nucleic acid was 
precipitated by hydrochloric acid and found to contain much 
less coloring matter than did any of the previously obtained 
crude products. This precipitate was dissolved in a slight 
excess of sodium hydroxide and the resulting solution poured 
into alcohol. The sodium nucleate thus precipitated was dis- 
solved in water and its solution poured into alcohol contain- 
ing an excess of hydrochloric acid. The voluminous precipi- 
tate of the free acid was then washed with alcohol and dehy- 
drated with absolute alcohol. 

The 200 grams of nucleic acid thus prepared formed a pure 
white, dusty powder, which had the following composition when 
dried at 110° : 
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Nucleic Acid, PreparaHan 9. 

PctCBDI. At«ni<: R«io. 

C 35-'5 44-88 

H 3.93 63.60 

N 15. 59 18.08 

P 7.63 400 

Na 1.42 i.oo 

O 36.38 36.84 

Ash 173a 

PO, 15.60 

1.4a 
Free acid=C.,H..N„P,0„. 

In order to obtain as pure a preparation as possible, about 120 
grams of the crude nucleic acid was dissolved in an excess of 
potassium hydroxide solution, three grams of picric acid added 
and the solution acidified with acetic acid. A small precipitate 
of protein picrate was filtered out and the perfectly clear filtrate 
precipitated with an excess of hydrochloric acid. The nucleic 
acid thus precipitated was washed with water, redissolved with 
potassium hydroxide and the clear solution poured into five 
volumes of strong alcohol. 

The precipitate thus produced was dissolved in water and the 
solution again poured into five volumes of alcohol, which threw 
down the potassium nucleate, leaving the alcohol only slightly 
colored. After filtering out and washing with alcohol, the potas- 
sium nucleate was again dissolved in water and reprecipitated as 
the freeiacid by pouring its solution into several volumes of 
strong alcohol containing an excess of hydrochloric add, 
whereby a very voluminous, white precipitate resulted, which 
was washed with alcohol, dehydrated with absolute alcohol and 
dried in the air, yielding a white powder, which weighed 53 
grams. This was then dried at 110° and analyzed with the 
following results ; 

Nucleic Acid. Preparation 10. 

C 34.65 40.76 

H 4-30 60.7a 

N 15.88 16.00 

P 8.70 4-00 

K 1-43 

O 35.05 30.9= 

Ash 13-71 

PO, ia.at) 

Na 1.4a 

Free acid=CuH.,N,.P,0.,. 
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This preparation was free from chlorine, iron and all other 
mineral bases which with phosphoric acid fonn compounds 
insoluble iti alkaline solutions. 

The analyses of these several preparations of nucleic acid 
show wide difEerences, similar to those presented by the analyses 
of nucleic acids heretofore published by others. 

This is chiefly due to the fact that all these preparations con- 
tained a variable proportion of mineral base. As this nucleic 
acid is polybasic, it forms acid salts with potassium or sodium, 
which are insoluble in water and whenever an attempt is made 
to precipitate the free acid from a solution of its alkaline salt, 
a part is thrown down as an acid salt, from which it has been 
impossible to remove all the base. 

If the atomic ratio is calculated from the analyses, the differ- 
ences caused by this combined base largely dis^pear and formu- 
las are obtained which are not unlike those previously given for 
the nucleic acids obtained by other investigatM-s. 

In the more carefully purified preparations the ratio of phos- 
phorus to nitrogen is approximately 4 to 16, but in the less pure 
it is greater, reaching even 4 to 18. It would appear that it is 
almost as difRcuIt to remove organic bases as inorganic and that 
consequently an excess of nitrogen is usually present. 

Preparations 3 and 10 were more extensively purified than the 
.others, and their analyses doubtless most closely represent the 
tme composition of this nucleic acid. It is to be noted that the 
ratio of phosphorus to carbon in 3 is 4 to 42, whereas in 10 it is 
4 to 41. In the latter the ratio of phosphorus to nitrogen is 
4 to 16, but in the former 4 to i6j4- Since in the other prepara- 
tions the ratio of carbon to phosphorus increases with that of 
nitrogen, it is probable that preparation 10 is somewhat purer 
than 3 and that there are 41 and not 42 atoms of carbon for 
every 4 of phosphorus in the molecule of the pure acid. 

We may, therefore, take the formula found for 10 as most 
closely representing the molecule of the tritico-nucleic acid, 
namely, C„H„N,aPAi- 
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IV. Properties of Tritico-nucleic Acid. 

a. Solubility in Water. 

Compared with nucleic acids of animal origin, that from the 
wheat embryo is very insoluble in water. Definite statements 
concerning the solubility of the former are not to be found in 
the literature, but the practice of precipitating these acids by the 
addition of one or more volumes of aicohol, containing hydro- 
chloric acid, indicates that they are soluble in water to a notable 
extent. 

Owing to the difficulty encountered in preparing tritico-nucleic 
acid free from base, it is not possible to make precise statements 
in regard to its solubility in water. None of the preparations 
just described were soluble in cold water to a noticeable 
degree. In boiling water, most of them formed a pasty mass, 
of which very little was soluble. 

One preparation, not previously described, which was very 
finely divided, and contained about 3 per cent, of sodium, when 
boiled with water for a few minutes dissolved almost com- 
pletely, its k)lution being acid to litmus. After boiling for some 
time, its solution gave only a slight precipitate with hydrochloric 
acid, which, however, did not have the peculiar character of 
the unchanged acid. From this it would appear that, by boil- 
ing with water, tritico-nucleic acid is altered to such an extent 
that it is no longer precipitated by hydrochloric acid. It is 
probable that the free tritico-nucleic acid is very slightly, if at 
all, soluble in boiling water, except in so far as it is altered 
thereby with the formation of soluble products. 

b. Inorganic Sails of Tritico-nucleic Acid. 
With potassium, sodium or ammonium, tritico-nucleic acid 
forms salts that are soluble in water. Potassium, sodium or 
ammonium form readily soluble acid salts whose aqueous solu- 
tions are strongly acid to litmus. Tritico-nucleic acid, like the 
nucleic acids described by others, is soluble in solutions of alkali 
acetates. Strong solutions of potassium nucleate are precipi- 
tated abundantly by barium or calcium chloride, the precipitate 
being moderately soluble in water, but are only incompletely 
precipitated by magnesium sulphate solutions. , 
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With zinc sulphate a voluminous gelatinous, white precipi- 
tate forms ; with ferric acetate a light reddish, bulky precipitate ; 
with mercuric nitrate a more dense, colorless precipitate, and 
with silver nitrate a gelatinous, white one. With copper salts a 
pale greenish precipitate results in which only a part of the 
copper is present in the usual form of basic combination. 

Thus a quantity of the acid was dissolved with just enough 
potassium hydroxide to give a neutral reaction with phenol- 
phthalein, and was then treated with a dilute solution of copper 
sulphate until precipitation was complete. The copper nucleate 
was filtered out, washed, suspended in water and the substance, 
thus very finely divided, was poured into a large volume of 
alcohol containing an abundant excess of hydrochloric add. 
The free nucleic acid was filtered out, thoroughly washed with 
dilute alcohol and dried over sulphuric acid. When moist, this 
substance had a very pale green color ; when dry it was white, 
with a just perceptible greenish tint. Dissolved in an excess of 
ammonia it gave a clear yellow solution, with no trace of the 
blue color caused by the copper ammonium ions usually formed 
under such conditions. On ignition this preparation left an ash 
of copper phosphate, which formed 17.43 per cent, of the dry 
substance. The remainder of this preparatitMi was dissolved in 
ammonia, the solution acidiiied with acetic add, ammonium 
chloride added and hydrogen sulphide passed through the solu- 
tion. After filtering out the copper sulphide, the nudeic acid 
was precipitated by hydrochloric acid and recovered with 
unchanged properties and composition. 

Schmiedeberg** observed a similar behavior of salmo-nudeic 
add, for he says that in no case could the nucleic acid be freed 
from copper by precipitating with hydrochloric acid or even by 
dissolving in concentrated hydrochloric acid. If the copper 
nucleate was dissolved in ammonia and the solution treated with 
barium chloride, the precipitated barium nucleate still contained 
copper which could not be removed by washing with ammonia. 

c. Attempts to Crystallize Potassium Trilico-nucleate. 

A quantity of tritico-nudeic acid was dissolved with enough 

potassium hydroxide to give a slightly alkaline reaction with 

phenolphthaletn, enough alcohol added to give a faint turbidity 

' *Archiv. f, Exper. Path. u. Pharm. 43, 57. 
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and the mixture allowed to evaporate over calcium oxide. The 
amorphous deposit that formed was redissolved and treated 
as before, but no crystals could be obtained, even after the 
several fractional precipitations had been again treated in this 
way. No crystals resulted from the addition of more alcohol 
to the solutions decanted from these deposits and further evap- 
oration over lime. 

d. The Basicity of Trittco-nucleic Acid. 

A silver salt of this acid was prepared by adding silver t)itrate 

to the aqueous solution of the acid potassium salt. Dried to 

constant weight over sulphuric acid, this was found to contain 

Found. Caic. fot C„H„N„P.Ag.O„. 

Ag 31.62 31.76 per cent. 

P 5-97 6.08 

In harmony with this result, it was found that 4.4 cc. of deci- 
normal potassiimi hydroxide solution were made neutral to 
phenolphthalein by r.4 grams of preparation 3, and that on neu- 
tralizing the added alkali with decinormal nitric acid the solu- 
tion became turbid when 3 cc. of the added alkali were still 
unneutralized by the nitric acid. When the nucleic acid was 
precipitated by completely neutralizing the whole of the added 
alkali, the precipitated acid was redissolved and a clear solution 
obtained with 3.1 cc. of decinormal potassium hydroxide solu- 
tion. Since the calculated molecular weight of this acid is 
1397, the above quantity of nucleic acid corresponds in its 
capacity for reaction to i cc. of decinormal alkali. We see, 
therefore, that with three atoms of potassium a soluble acid salt 
is formed, and with a little more than four atoms, one that 
is dissociated, under the conditions of the experiments, to such 
an extent as to give an alkaline reaction with phenolphthalein. 

The salt with three atoms of potassium reacts acid with lit- 
mus, that with four atoms, alkaline. 

V. Hydrolytic Decomposition Products of Tritico- 
NUCLEic Acid. 

a. Purin Bases. 

Most of the preparations of this acid, as already stated, when 

heated with boiling water form a plastic mass, of which little 
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is dissolved. One preparation of an acid sodium salt, which 
was insoluble in cold water, dissolved almost completely in boil- 
ing water and, after an hour and a half, its solution gave no trace 
of a precipitate with silver oxide-ammonia, although a consider- 
able quantity of orthophosphoric acid was found in the solution. 

Hot I per cent, hydrochloric acid rapidly dissolves tritico- 
nucleic acid, and if the solution is at once tested with amnioni- 
acal silver solution no precipitate of purin bases is obtained. 
If, however, the i per cent, hydrochloric acid solution is boiled 
for 3p minutes, these bases are completely separated and the 
solution yields no more by further treatment with boiling acid. 
These facts show that in tritico-nucleic acid these bases are 
in ester ctMnbination, as Kossel found them to be in thymo- 
nucleic acid, and not in salt-like combination, as Schmiedeberg 
supposed them to be in salmo-nucleic acid. Boiling for a longer 
time and with stronger acids does not increase the yield of purin 
bases. Thus one gram of preparation 8, when boiled for 30 
minutes with i per cent, hydrochloric acid, gave 11.4 per cent. 
of guanin, when boiled for 90 minutes with 1.5 per cent, hydro- 
chloric acid, II. 6 per cent., and when boiled with 5 per cent, sul- 
phuric acid for 7 hours, 11.2 per cent. 

A considerable quantity of adenin is also obtained by hydroly- 
sis and indeed in nearly equi-molecular proportion with the 
guanin. The identity of these two bodies was established by 
their reactions and the crystalline form of their salts, which 
were throughout those characteristic of these substances. 

The nitrogen of the two bases was determined with the follow- 
ing results : 



46.04 46,36 per c 



A quantity of the adenin was also converted into the picrate, 
which had the following composition : 





Calculated for 


Found. 


C„H,N.O,. 




36.37 
a. 19 

30.77 




1 30,28 
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The proportion of these purin bases was found by boiling two 
one-gram portions of preparation 8, air dried, with 25 cc. ol 
2 per cent, sulphuric acid for 30 minutes, making the solution 
alkaline with ammonia and precipitating the guanin and adenin 
with a solution of silver oxide in ammonia. After washing out 
the greater part of the free ammonia and its salts, the precipitate 
was freed from the last traces of these by continued boiling with 
an excess of magnesia. The remaining nitrt^i^n was then 
determined by Kjeldahl's method and 0.0942 and 0.0950 gram 
of nitrogen was found. The one air-dry gram of substance 
taJcen contained 0.1531 gram of nitrogen, one-sixteenth of which 
is 0.00957 gram, from which it appears that the nitrogen of the 
purin bases is ten-sixteenths of the whole, a proportion required 
by the presence of one molecule of guanin and one of adenin. 

The amount of each of these bases was then determined in 
a number of different preparations of the acid by hydrolyzing, 
as above, and precipitating the guanin by adding an excess of 
ammonia to the solution, which had a volume of 100 cc. After 
filtering out the guanin on asbestos in a Gooch crucible, the 
adenin was precipitated by ammoniacal silver oxide solution. 
The precipitates were washed until every trace of ammonia was 
removed and nitrogen determined in them with the following 
results : 

Weight in Gkahs of Pitkik Nitrogen m i Gram of Tritico-nucleic Acid. 

PrefaralidH 4 5 7 8 lO 7^^!!? 

I II i n otuch.' 

Guanin N 0.0579 0,0572 0.0548 0.0474 0.0463 0.0573 0.0532 o.osoi 

Adenin N 0.0494 0.0448 0.0433 0.0441 0.0459 0.04B8 0.0459 0.0501 

O.1073 0.1020 0.0981 0.091S 0.0922 o.io6r 0.0991 o.iooc 

These figures correspond to the following quantities of guanin 
and adenin : 



Weight of Guanin 


AND Ad 


ENIN IN 


1 Gram of Nucleic Acid. 


PrtparatiBH 4 5 


7 


, 


8 10 

ji 1 n Calculated 


inin ... 0.1249 0.1235 


0.11S2 


O.t022 


0.0999 0.1335 0.1148 0.1080 


nin... 0.0953 0.0865 


0.0835 


0.0850 


0,0885 0.0941 0.0885 0.0964 


0.2WW 0.3I00 


0.3017 


0.187a 


0.1884 0.3176 0.3033 0.1044 
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The total purin nitrogen, thus found, in the purest of these 
preparations, namely, 4, S and 10, is very nearly equal to the 
amount calculated for one molecule of each of these bases for 
every four atoms of phosphorus, whereas that found in 7 and 8, 
which are not quite so pure, was a little less. 

Although in these determinations the amount of guanin 
nitrc^en was found to be higher than the adenin nitrogen, the 
amounts are so nearly the same that there can be no doubt that 
these bases are present in equal molecular proportions and that 
the differences observed are due to the difficulties presented in 
completely separating the two bases, a little adenin being doubt- 
less precipitated with the guanin. 

It would appear from these results that all of the purin bases 
are easily precipitated from the solutions containing the other 
hydrolytic products of decomposition of tritico-nucleic acid and 
that no such difficulties are met with as those described by 
Schmiedeberg,'" who states that he was unable to completely 
precipitate the silver salt of these bases in the presence of the 
other decomposition products of salmo-nucleic acid. He con- 
firmed, therefore, Kossel's" assertion that thyminic acid, from 
thymo-nudeic acid, prevents the precipitation of guanin and 
adenin as silver salts. Schmiedeberg also found that a very 
considerable amount of some other substance was precipitated 
with the silver purin compounds, which on evaporation with 
hydrochloric acid yielded melanin-like decomposition products. 

In our determinations of guanin and adenin, we have largely 
avoided errors due to such products by determining the nitrogen 
in the precipitates, instead of weighing them, for we found that 
the results obtained by weighing were always somewhat higher 
than those calculated from the nitrogen content of the pre- 
cipitate. 

Kossel" obtained a compound of guanin with ammonia, 
which was stable at iio°, and it might therefore be thought 
that such a compound was formed under the conditions of these 
experiments. A distillation with sodium hydroxide of the 
guanin obtained in the determinations made in preparation 10, 
as above given, showed no trace of ammonia, so that it is 



" Archiv. f. Exper, Path. ii. Phf 
"Zeit. f. physio). Chem. M, 74. 
"Zeit. f. physio]. Chem. 7, 17, 
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probable that in these analyses an ammonium compound of 
guanin was formed in very small quantity, if at all. 

These determinations make it almost certain that an equal 
number of molecules of the two bases are contained in these 
preparations of the nucleic acid, and since 8 represents the whole 
of the nucleic acid obtained from the wheat embryo, while 4, 
5 and 10 are purified fractions of the acid, it is certain that both 
of these bases are present in each molecule of nucleic acid and 
that the preparations are not mixtures of two acids, one con- 
taining guanin, the other adenin, for it is hardly possible that 
two acids should have so nearly the same solubility as to escape 
separation, to a recognizable extent, by the fractional precipita- 
tions occurring during the process of purification. 

By treating tritico- nucleic acid with alkalies, it has been found 
that the purin bases are removed very slowly and incompletely. 
The rate at which these bases are split off was determined by 
boiling one gram portions of the acid with loo cc. of normal 
sodium hydroxide solution for various times, neutralizing with 
hydrochloric acid, adding an excess of ammoniacal silver oxide 
solution, filtering out the silver purin predpitate. washing it 
free from ammonia and determining the amount of nitrogen in 
it. In this way the following percentages of the purin nitrogen 
were split off during the times indicated. 

Pkrcbktauk of the Plfrin Nctrooen .split off from Tritico.nuclf.ic 

Acid by boiling with Alkali. 

Afler boiling iX hours s.i per cent. 



These figures show that the bases are separated much more 
slowly by alkalies than by acids, a result in harmony with those 
obtained by Stokes," who found that in amido-phenylphosphoric 
acids the amido binding, while very unstable in acid solutions, 
was very stable in alkaline, whereas the reverse was true for 
the hydroxyl binding. We may, therefore, conclude that the 
purin bases are joined to the phosphorus by a nitrogen and not 
by a carbon ^tom. 



"Amer. Chem. Jour. i6, 123, 1894. 
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b. Ammonia. 

Kossel and Neumann'* found ammonia among the decomposi- 
tion products of thymo-nucleic acid. We, also, have found it 
among those of tritlco-nucleic acid, but only after boiling the 
nucleic acid with a strong mineral acid for some time. 

Thus, when one gram of the acid was boiled for 30 minutes 
with 2 per cent, sulphuric acid and the resulting solution dis- 
tilled with an excess of magnesia, no trace of ammonia was 
found. 

When one gram was boiled for 6>2 hours with 12 per cent, 
hydrochloric acid, the solution diluted with twice its volume of 
water and precipitated with phosphotungstic acid, the precipi- 
tate washed, dissolved in sodium hydroxide solution and dis- 
tilled, o.oi 10 gram of nitrogen was evolved as ammonia. 

Another gram, hydrolyzed under the same conditions, gave a 
solution, which, when freed from the greater part of its hydro- 
chloric acid by evaporation and the residue distilled with an 
excess of magnesia, gave o.oior gram. Two portions of nucleic 
acid weighing one gram each, when boiled with 12 per cent, 
hydrochloric acid for ten hours and the solution distilled, after 
standing over night, yielded respectively 0.0170 and 0.0180 gram 
of nitrogen. This ammonia was unquestionably, for the most 
part, yielded by guanin, adenin and uracyl, as we found that, 
when o.i gram of guanin, o.i gram of adenin and 0.16 gram 
of uracyl were similarly boiled for ten hours with 12 per cent, 
hydrochloric acid and the ammonia determined by distilling with 
magnesia, the following quantities of nitrogen, as ammonia, were 
produced from each : 

Guanin o.ooao gram. 

Adeoin 0.0103 " 

Uracyl o.ooio - 

Toial 0.0134 " 

As Kossel" has stated that adenin may be boiled for hours 
with hydrochloric acid without being changed, we repeated this 
experiment by boiling 0.1 gram of adenin with 20 per cent, 
hydrochloric acid for seven hours and found o.oioo gram of 
nitrogen as ammonia. 

" Ber. »% 2215, 1804- 

"Zeit. f. physiol. Chem. la, 248. 
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One gram of tritico-nucleic acid was distilled with normal 
sodium hydroxide solution and the water lost by distillation con- 
tinuously replaced. The first distillate, 220 cc, contained .0180 
gram of nitrogen as ammonia, which is very nearly two-six- 
teenths of the total nitrogen ; the second .0040, the third .0043, 
and after this the amount fell to .0010 or .0020 gram of nitrogen 
in each distillate, until after four days only insignificant quanti- 
ties were found. During this time about eight liters of wafer 
had distilled over. The total nitrogen found in the distillates 
was 0.0742 grams or 46.4 per cent, of the total, equivalent to 
more than seven of the sixteen atoms of the nitrt^en in the 
nucleic acid molecule. 

Since guanin and adenin yielded not more than minute traces 
of ammonia when we boiled one gram of each under the same 
conditions, it seems almost certain that uracyl, two molecules 
of which, as we shall next show, are present in the nucleic 
acid, also would not. It would seem, then, as if the atoms in 
the radicals yielding guanin, adenin or uracyl exist under differ- 
ent conditions than in these bodies when isolated, for at least 
five of the seven atoms thus passing over as ammonia must 
have belonged to one or another of these complexes. 



c. Pyrimidin Compounds. 

Twenty grams of air-dry tritico-nucleic acid, which contained 
phosphorus equal to 16.22 grams of the pure acid, was digested 
in an autoclave for two hours at 150-160°, with 45 cc. of 20 
per cent, sulphuric acid, A large black mass of undissolved 
matter remained, which was treated with hot water and 
thoroughly washed. 

The filtrate and washings were then made to contain 5 per 
cent, of sulphuric acid, and phosphotungstic acid added as long 
as a precipitate formed. This was filtered out, washed with 
water, dissolved with sodium hydroxide solution and repre- 
cipitated with an excess of sulphuric acid, equivalent to 5 per 
cent, of the solution, and a little more phosphotungstic acid 
added. The resulting precipitate was filtered out and washed, 
and the filtrate and washings added to those first obtained. 
This solution was freed from phosphotungstic acid by barium 
hydroxide and the filtrate from the precipitate, so produced, was 
27 
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freed from barium by a slight excess of sulphuric acid. An 
excess of silver nitrate was then added to the solution, filtered 
from the barium sulphate, and ammonia enough to neutralize 
the free acid. The voluminous white precipitate that fonned 
was filtered out, washed with water, decomposed with hydrogen 
sulphide, the silver sulphide filtered out and washed and the 
solution evaporated to dryness. The residue, which was left, 
weighed 178 grams, equal to 11 per cent, of the original acid. 
This residue was dissolved in a little hot water and allowed to 
cool slowly, whereupon a large quantity of colorless crystals 
separated in microscopic balls and bunches of needles. The 
mother liquor from these crystals, on concentration, yielded a 
second crop of similar crystals and the small quantity of sub- 
stance in the second mother liquor, on further concentration, did 
the same, showing that practically the whole of the original 1.78 
grams of residue consisted of this substance. To these crystal- 
line products was added about one-half as much more substance 
obtained in the same way in a preceding experiment, and the 
whole, after decolorizing with animal charcoal, was repeatedly 
recrystallized. The pure product, thus prepared, melted, with 
decomposition, on rapid heating at 337° (uncor,), which agrees 
well with the melting point of uracyl determined by E, Fischer 
and Hagenbach"* to be 336°, 

This substance when dried at no" and analyzed was found 
to have the composition of uracyl : 

Calculated for 
Found. C.H.NiO,. 

Carbon 43.08 43-2' -P-Ss 

Hydrogen 3.65 3.59 

Niirogen .... 3S'09 ^5.05 

From these results there can be no doubt that this substance 
is uracyl and that the trttico-nudeic acid, in this respect, resem- 
bles the yeast nucleic acid, in which Ascoli" found this sub- 
stance. One molecule of uracyl in the molecule of nucleic acid 
is equal to 8 per cent, of the latter. In the above described 
experiment 11 per cent, of uracyl was found, from which we 
must conclude that there are at least two molecules of this 



"Ber. 34, 3751, 1901. 

"Zeit. t. physiol. Chem. 31, 161, igoo. 
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body in the nucleic acid molecule. That the quantity found 
should fall so far short of the i6 per cent, required for two 
molecules, is not surprising in view of the long process involved 
in its separation and the great bulk of the phosphotungstJc acid 
and barium hydroxide precipitates. 

That the guanin and adenin, which contain the pyrimidin rii^, 
are not the source of the uracyl is shown by the fact that when 
the purin bases were removed by a brief hydrolysis and the 
residual portion of the nucleic acid subjected to further hydroly- 
sis, uracyl was found among the decomposition products. The 
fact that thymo-nucleic add, which also contains these bases, 
yields no uracyl, but thymin in its stead, is further evidence in 
this direction. 

A I per cent, aqueous solution of the uracyl thus obtained 
is not precipitated by phosphotungstic acid nor by barium 
hydroxide. With lead acetate and ammonia, silver nitrate or 
mercuric nitrate, it gives voluminous white precipitates; with 
copper acetate no precipitate, even after adding an excess of 
alcohol. 

If a solution of copper acetate is added to an aqueous solution 
of uracyl and then dilute sodium hydroxide solution, drop by 
drop, the precipitate of copper hydroxide first formed redis- 
solves and a very considerable amount passes into solution before 
any remains undissolved. 

Uracyl is much more firmly bound within the molecule of 
nucleic acid than are the purin bases and has been obtained in 
sufficient quantity for identification only after the profound 
decomposition of the acid caused by strong sulphuric acid at 
high temperature or by very long continued action of strong 
hydrochloric acid. Thus after boiling lo grams of the acid 
with 100 cc. of 10 per cent, sulphuric acid for four hours no 
uracyl could be found in the solution, but by prolonged treat- 
ment with hot concentrated hydrochloric acid it was found in 
quantity among the decomposition products. 



d. The Carbohydrate Group. 

Like the other nucleic acids previously described, tritico- 
nucleic acid gives no copper oxide reduction even after boiling 
for some time with hydrochloric acid. 
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Kossel and Neumann, /. c, found both formic and la«vulinic 
acids among the decomposition products of thymo-nucleic acid, 
from which they concluded that this nucleic acid contains a 
hexose group. 

No formic acid was found in the distillate from lo grams of 
tritico-nucleic acid when boiled for seven hours with 5 per cent, 
sulphuric acid, nor was any laevulinic acid found by shaking 
the residual acid solution with ether. We therefore conclude 
that there is no hexose group in this nucleic acid. 

The distillate produced by boiling with acids contains, how- 
ever, large quantities of furfurol, in which respect the tritico- 
nucleic acid resembles the yeast nucleic acid, from which 
KosseP* likewise obtained this substance. 

The furfurol is evolved slowly, and is found in the distillate in 
appreciable quantities even after boiling for many hours. In 
this fact we have, perhaps, an explanation of the failure to 
obtain a copper oxide reduction, as it is possible that the sugar 
is decomposed by the acid as rapidly as it is separated from the 
nucleic acid. 

The following figures show the amount of furfurol-phloro- 
glucide obtained from one air-dry gram of preparation 8 in each 
successive 500 cc. of distillate : 

Weight of Furkdrol-pht.oroglucin. 

ist disiilUie 0.316s 0.3335 

3<1 '• 0.0305 o-twss 

3d " o.oiSo 0.0360 

4th " 0.0083 o.oioo 

Total 0.3633 0,3940 

The amount of furfurol was calculated from the weight of the 
phloroglucide by dividing the quantities greater than 0.2 gram 
by 1.895 2nd those less than 0,2 gram by 1.82, Subtracting 
0.0104 gram from the furfurol found in each of the above 
determinations and multiplying by 1.91, we find 27.5 and 30.6 
per cent, respectively of xylose in the nucleic acid dried at 1 10° ; 
or, multiplying by 2.35 we find 33.8 and 37.6 per cent, of 
arabtnose. Three molecules of pentose are equal to 32.2 per 
cent, of the nucleic acid, with which the above determinations 



" Vcrhandl. der PhysioL Gesellsch. zu Berlin, 14 Oct., 189a. 
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agree more closely than with the quantity calculated for four 
molecules. There can be little doubt, therefore, that the nucleic 
acid molecule contains three pentose groups. 

In this connection it is interesting to note that very recently 
Neuberg'* has found that the pentose contained in the pancreas 
and derived, presumably, from guanylic acid, is xylose. 

To confirm the preceding figures, two portions of i gram each 
of preparation 4, air-dry, were distilled for seven hours with 
12 per cent, hydrochloric acid and 0.2520 and 0.2495 gram of 
furfurol-phloroglucide were obtained. These quantities are 
equal to 25.4 and 25.1 per cent, of xylose in the nucleic add 
dried at 110' or to 31.2 and 30.9 per cent, of arabinose. 

e. Phosphoric Acid. 

Kossel and Neumann*' found that the aqueous solution of 
thymo-nucleic acid, when heated on the water bath for about 
ten minutes, underwent hydrolysis to such an extent that the 
purin bases were wholly removed and that, when this operation 
was carefully conducted, none of the phosphorus appeared as 
orthophosphoric acid. 

This process cannot be applied to tritico-nucleic acid, because 
it is not soluble in water and when heated therewith forms a 
dense and gummy mass that permits only a superficial action of 
the water. This acid is, however, much more resistant to 
hydrolysis than thymo-nucleic, as it must be boiled with lyi per 
cent, hydrochloric acid for at least 30 minutes before all the 
purin bases are set free. 

When heated for 30 minutes with ij^ per cent, hydrochloric, 
or with 2 per cent, sulphuric acid, all the purin bases are 
nmoved, but the solution contains also some orthophosphoric 
acid. When i gram of preparation 8 was boiled for 30 minutes 
with 2 per cent, sulphuric acid, and the orthophosphoric acid at 
once precipitated with bar>'ta and its amount determined in the 
usual way, it was found that 20.76 per cent, of the total phos- 
phorus of the nucleic acid had been converted into orthophos- 
phoric acid by the boiling acid. In another experiment the 
phosphoric acid was precipitated directly with ammonium 

I. 32, 74. iSgb. 
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molybdate, the precipitate at once filtered out, to avoid further 
hydrolytic action of the acids and 22.8 per cent of orthophos- 
phoric acid was found. The remaining phosphorus appears to 
be mostly contained in a complicated organic acid, which is difH- 
cult to separate and purify. 

This acid might be thought to correspond to the fhyminic acid 
which Kossel and Neumann (1. c.) obtained from thymo-nucleic 
acid, and to the nucleotinic acid which Schmiedeberg assumed 
to be formed when the purin bases were removed from salmo- 
nucleic acid. The results of analysis of the barium salts of the 
acid derived from the tritico-nucleic acid, however, indicate that 
it is formed by a furthergoing decomposition of the nucleic acid 
by which a part of the carbohydrate and phosphorus are split 
off as well as the purin bases. 

This acid was separated by the same process that Kossel and 
Neumann used in preparing their thyminic acid. 

The nucleic acid was boiled for about 45 minutes with 2 
per cent, sulphuric acid and a suflGcient excess of baryta water 
added to give a distinct alkaline reaction with phenolphthalein. 
After standing over night the precipitate, which contained 
guanin, together with barium phosphate and sulphate, was fil- 
tered out and one and one-half volumes of alcohol were added to 
the filtrate. A very voluminous precipitate was thus produced, 
which settled slowly. This was filtered off, after standing over 
night, dissolved again in water, of which a considerable quantity 
was required, the solution filtered from a little insoluble matter, 
chiefly barium carbonate, and again precipitated by mixing with 
one and a half volumes of alcohol. 

When dried to constant weight over sulphuric acid, the sub- 
stance thus prepared gained in weight when dried in air at 
110°. Three different preparations so made were dried and 
analyzed with the following results : 

II 13 13 

Carbon zo.So 20.7a 

Hydrogen 3.37 3- 19 

Nitrogen 6.53 6.5* 6-68 

Phosphorus S-60 &.08 6-« 

Barium 30.65 31.16 30.99 

On distilling with acid, preparation 12 yielded furfurol equal 
to 22.7 per cent., that from 13 to 21.3 per cent, of pentose, cal- 
culated for the mean between xylose and arabinose. 



;ti by Google 



THE NUCLEIC ACID OF THE WHEAT EMBRYO. 4I3 

Preparation 13, when dried in a current of hydrogen at 100°, 
lost 4.28 per cent, of moisture. Calculating the formula for the 
free acid, after deducting the moisture and barium, we have 
C„H„N,P,0„. 

It has already been shown that, by the brief hydrolysis 
employed in preparing this acid, all the guanin and adentn are 
split off and, at the same time, very nearly one-fourth of the 
phosphorus appears as orthophosphoric acid. 

The amount of pentose found in these barium salts corre- 
sponds very closely with the quantity calculated for two mole- 
cules of this sugar for every three atoms of phosphorus, which 
shows that one of the three pentose groups of the original acid 
is also split off. 

The sum of the atoms contained in the radicals which repre- 
sent the gjroups split off from the original nucleic acid, is 
C„H,tN„PO,. 

If this is subtracted from the formula of the nucleic acid, we 
have as a remainder CjjH^jNjPjOjb, which agrees closely with 
that of the acid contained in the barium salts, Cj,H4gNTp,Ot,. 

The excess of one atom of nitrogen is probably due to a little 
adenin, in the presence of which the barium Salt was precipitated, 
for an examination of preparation 13 showed that it contained 
a little of this base. The excess of three atoms of hydrogen 
and one of oxygen may well be due to a molecule of water, 
which was not driven off at 100°. If these assumptions are 
correct, it would seem probable that one of the four molecules 
of phosphoric acid, present in the tritico-nucleic acid, is united 
to a guanin, an adenin and a pentose group, and that this is 
easily split off from the rest of the nucleic acid molecule and at 
the same time decomposed into its constituent groups. 

In alkaline solutions the hydrolysis proceeds very differently 
from that in acid solutions, as already indicated in connection 
with the purin bases, which are separated with difficulty by 
alkalies, though easily by adds. 

On boiling with alkalies, orthophosphoric acid is the most 
abtmdant decomposition product detected, the only other ones 
found being the two purin bases, though the remaining con- 
stituents of the nucleic acid can easily escape detection, owing 
to the difficulty of isolating them. 
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Gram portions of the nucleic acid were boiled with loo cc, of 
normal sodium hydroxide solution for different definite lengths 
of time and then treated, while boiling hot, with baryta solution, 
the precipitates were filtered out, washed with hot water and 
the amount of phosphorus determined in them. Other gram 
portions were similarly boiled for the same definite lengths of 
time, the free purin bases precipitated by silver oxide, dissolved 
in ammonia, the purin silver compounds washed free from 
ammonia and the nitrogen determined in them. The follow- 
ing figures show the percentage of the total phosphorus and of 
the total purin bases which were thus found to have been split 
off by boiling for the times indicated : 

ij hours. ai.S per cent. 3.1 per cent. 

4 '■ 47.0 " 17.9 

8 " S8.3 " ao.o " 

From these figures it would seem as if the part of the nucleic 
acid molecule to which the purin bases are attached is less easily 
broken up by alkalies than is the other part. 

It would appear that nearly 25 per cent, of the phosphorus 
is readily split off, since 21.5 per cent, was obtained after boil- 
ing for only one and one-quarter hours, which suggests that one 
of the four atoms of phosphorus is present in the nucleic acid 
molecule under different conditions from the others. 

By boiling for two hours, an aqueous solution of an acid 
sodium nucleate, which dissolved in water with an acid reaction 
to litmus, 7.3s per cent, of the phosphorus appeared as ortho- 
phosphoric acid, while no trace of any free purin bases could 
be detected with ammoniacal silver solution. 

It is, however, to be remembered that, by long boiling with 
alkali, we found that nearly one-half the nitrogen of the nucleic 
acid was evolved as ammonia, so that it is possible that a 
notable proportion of the purin bases, that were liberated by 
the alkali, may have been destroyed and also that the presence 
of the other decomposition products of the nucleic acid may 
have hindered the precipitation of the purin silver compounds, 
as Kossel stated was the case with thymo-nucleic acid when 
boiled in acid solution. 
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f. An unidentified decomposition product of Tritico-nucleic 

Acid. 

Kossel and Neumann" described, as cytosin, a decomposition 
product of thymo-nucleic acid, which was precipitated by phos- 
photungstic acid or by silver nitrate in neutral solution, but its 
character was not established, owing to the difficulty encoun- 
tered in isolating a sufficient quantity of it. 

We, also, have found a substance which, under the above 
conditions, is precipitated from solutions containing the hydro-. 
lytic decomposition products of tritico-nucleic acid, but, as yet, 
we have been unable to separate it in sufficient quantity for 
identification. Although this substance is precipitated from its 
solution by phosphotungstic acid, it cannot be afterwards 
separated from the precipitate by decomposing this with baryta, 
because its barium compound is insoluble and remains undis- 
solved with the barium phosphotungstate. 

By suspending the phosphotungstic acid precipitate in acidified 
water and shaking out with ether, according to Winterstein's 
method,*' it has been possible to obtain a little of the body in 
question in an impure condition. The decomposition of the 
phosphotungstic acid precipitate could not be made complete 
in any way that we tried, and, as its bulk was so great, it was 
almost impossible to wash it free from phosphoric acid, which 
subsequently went into the aqueous solution and contaminated 
the basic body that we were attempting to separate. The 
product thus obtained yielded a gummy precipitate with picric 
acid, which dissolved on adding more water, and by silver 
nitrate, in neutral solution, was precipitated, but the product 
contained so much silver phosphate that it was not suitable 
for analysis. 

g. Melanin-like decomposition products of Tritico-nucleic Acid. 
Schmiedeberg" states that the ground substance of nucleic 

acid, that is, the part of the acid other than the purin bases, is 
characterized by a great tendency to form melanin. He col- 
lected the black melanin formed by repeatedly evaporating 
nucleic acid with hydrochloric acid, washed the precipitate 

"Ber. 31, 2215, '894- 

"Zeit. f. physiol. Chem. 34, 153. I90l' 

" Archiv. f. Exper. Path. u. Pharm. 43, 57, 1899. 
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with dilute acid, dissolved it in ammonia and treated the result- 
ing solution with magnesia mixture. After filtering out the 
ammonium magnesium phosphate he precipitated the melanin 
with hydrochloric acid and found that it contained much phos- 
phorus, from which he concluded that it was a phosphorized 
melanin. 

We have observed the formation of similar black products 
when tritico-nucleic acid is boiled with sulphuric or hydro- 
chloric acid, it being especially abundant when the solution is 
repeatedly evaporated with the latter acid. 

On decomposing the nucleic acid t>y heating with 20 per cent, 
sulphuric acid at 150° for two hours, a large amount of this 
melanin-like matter was obtained, which was filtered out, washed 
with water and absolute alcohol, and dried at 110°. In this 
condition it was a bulky, brownish black powder, which in one 
case, a, formed 24.4 and in another, b, 23.3 per cent, of the 
nucleic acid. Another preparation, c, was obtained by boiling 
the nucleic acid with 12 per cent, hydrochloric acid for ten hours 
and then evaporating the solution to a syrup on the water bath. 
The insoluble residue was washed thoroughly with water and 
alcohol and dried at 110°. This product formed 16.2 per cent 
of the original acid and appeared similar in all respects to the 
substance produced by sulphuric acid. These preparations were 
dried at 1 10° and analyzed with the following results : 



Carbon 62.03 

Hydrogen 4.09 

Nilcogen 9.63 

Oxygen 24.25 



All these preparations were phosphorus-free and are evidently 
not the same as Schmiedeberg's phosphorised melanin. The 
amount of them was so great it is improbable that they can have 
originated from any one of the constituents of the nucleic acid. 

Kossel** states that adenin, heated with zinc and hydrochloric 
acid, is decomposed and that from the solution, so obtained, he 
separated about 40 per cent, of the adenin as a black mass, which 

** Zeit. f. physiol. Chem. 13, 249, i388. 




;ti by Google 



THE NUCLEIC ACID OF THE WHEAT EMBRYO. 417 

contained from 28.8 to 33 per cent, of carbon and 47 per cent, 
of nitrogen. This product he considered to be a mixture, and 
suggests that it may have some relation to the so-called alzu- 
minic acids. It may well be that our melanins were mixtures 
of somewhat similar decomposition products of the purin bases, 
with the humus-Hke decomposition products of the carbohydrate. 

h. Glycerin. 

Bang** found a considerable quantity of glycerin among the 
decomposition products of guanylic acid. Although we have 
several times examined relatively large amounts of tritico-nucleic 
acid for glycerin, we have not been able to detect it among the 
decomposition products nor have we obtained any reactions 
which would indicate its presence. We are, therefore, satisfied 
that tritico-nucleic acid contains no glycerin, 

VI. The Constitution of the Molecule of Tritico- 
nucleic Acid. 

It has been shown that for every four atoms of phosphorus 
there are sixteen of nitrogen in the molecule of tritico-nucleic 
acid, and that of the recognized decomposition products con- 
taining nitrogen we have found one molecule of guanin, one 
of adenin and two of uracyl, for every four of phosphorus. 
These products contain fourteen of the sixteen atoms of nitro- 
gen, leaving two unaccounted for. We have also shown that a 
basic decomposition product occurs, which it was not possible 
to isolate in sufficient quantity for identification, and it is prob- 
able, though not proved, that this contains the two remaining 
atoms of nitrogen. 

Tritico-nucleic acid also yields furfurol, equivalent to three 
molecules of pentose for every four atoms of phosphorus, and 
a silver salt with six atoms of silver for every four of phos- 
phorus, from which we conclude that there are six hydroxyl 
groups in the molecule. 

Assuming that the four atoms of phosphorus are united by 
three of oxygen, we have the following constituents in the 
molecule of tritico-nucleic acid : 



" Zeit. £. physiol. Chem, 31, 416. 
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Mol.Wt. 

Guanin. i molecule, C.H.N.0 151 

Adenin. i " CH.N 13s 

Uracyl, a - a(C,H.N,0,) 334 

Penlose. 3 " 3(CiHi.O,) 450 

Hydroiyl, 6 groups, 6(HO) 103 

Phosphorus, 4 atoms. Pi 134 

Linking Oxygen. 3 aioms, Oi 4S 

1334 

Deducting seven atoms of hydrogen, eliminated when the four 
first mentioned substances unite with the phosphoric acid, we 
have 1227 parts of the 1397, which constitute the molecular 
weight of the tritico-nucleic acid, or 87.8 per cent. There 
remains, therefore, 12.2 per cent, unidentified, which probably 
belongs to the basic substance already mentioned. 

The sum of the atoms in the radicals of the substances con- 
tained in the above table is C„H„Ni,P,0,b, which is less than 
the formula of tritico-nucleic acid by CsH,,NjO,. We con- 
sider that it is probable that this difference belongs to the 
unidentified decomposition product, but of this we have as yet no 
evidence which has much weight. 

Assuming, however, that this unknown substance belongs to 
a single group, and designating it by X, the possible structure 
of tritico-nucleic acid may be represented by the following 
formula, in which four atoms of phosphorus are united in much 
the same way as Bang assumed them to be in guanylic acid : 

C,H,0.— P — C,H,0, 
|\OH 
O 

HO>i>— C,H,N,0, 



i 



This formula presupposes the union of four P(OH), groups, 
although P(OH)s is unknown in the free state. 
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Stokes"' has shown, however, that the esters of pentahydroxyl 
phosphoric acid are stable bodies and there can, therefore, be no 
objection to the above formula on this ground. The position 
of the various groups in the formula is arbitrarily assigned, 
with the exception of guanin and adenin and one pentose group 
which are united with a terminal phosphorus, as there is strong 
evidence that this phosphorus, with the groups attached to it, 
is readily split off from the rest of the molecule. 

It is assumed that the guanin and adenin are united to the 
phosphorus by a nitrogen atom, because this union was found 
to be far more stable in alkaline than in acid solutions. 

Uracyl is represented as bound in this way also, though this 
is not in harmony with the difficulty encountered in separating 
it from the nucleic acid. If the uracyl were united by a 
hydroxyl group two atoms of oxygen would be required and 
there would then be no oxygen remaining for group X, which, 
however, may in fact contain none. 

We have shown that after a brief hydrolysis guanin, adenin, 
one pentose and one phosphorus atom are split off and that a 
barium salt of a complicated acid can be obtained from the 
solution, which has a composition corresponding pretty closely 
with an acid of the following structure : 
OH 
C.H.O,— p<St?'°* 



i;>P— c,H,N,o, 



VII. The Relation of Tritico- nucleic Acid to the 
Nua-Eic Acids previously described. 

The nucleic acids of animal and vegetable origin have similar 
properties and their composition as determined by analysis are 
much alike. All the later investigators agree in assigning four 
atoms of phosphorus to their empirical formulas. In salmo- 

"Amer. Chem. Jour. i6, 123, 1894. 
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and thy mo-nucleic acids there appears to be fourteen atoms of 
nitrogen for four of phosphorus. In the other animal nucleic 
acids this ratio is not definitely ascertained. 

In yeast nucleic add the proportion of nitrogen to phos- 
phorus is variously stated by different investigators, but is 
mostly given higher than in the animal nucleic acids. 

The animal nucleic acids as well as the vegetable contain 
both guanin and adenin. The pyrmidin group is represented 
in the animal nucleic acids, so far as they have been investi- 
gated, by thymin, which is a methyl uracyl ; in the yeast and 
wheat nucleic acids by uracyl. In the thymo-nucleic add the 
carbohydrate group appears to be a hexose, in the yeast and 
wheat nucleic acids to be a pentose. We thus have an apparent 
distinction between animal and vegetable nucleic acids, but 
further investigations are required to show in how far this 
holds good. 

Whether all the animal nucleic acids are the same cannot 
be determined from the information now obtainable, but an 
examination of the literature indicates that this may prove to be 
the case. It is also possible that yeast nudeic acid may be 
identical with tritico-nucleic acid, but this, too, cannot be deter- 
mined without further investigation. 

VIII. The Protein Compounds of Tritico-nucleic Acid, 
The nudeic acids were first discovered in combination with 
protein bodies and it was for a long time supposed that these 
compounds represented peculiar phosphorized proteids in which 
the phosphorus formed a part of the protein molecule. Although 
Miescher obtained protein-free nudeic acid and Altmann later 
pointed out the necessity of distinguishing the nudeic acids 
from their protein compounds, the influence of the old view 
respecting phosphorized proteids persisted and even now seems 
to have force, as shown by the almost universal practice of 
writers, who treat the nudeic acids in intimate connection with 
the proteins as though the two classes of bodies were chemically 
related. 

Since the nudeic acids undoubtedly form a special class of 
phosphoric acid esters which can readily unite with protein 
bodies to form artificial compounds, similar to, if not identical 
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with, those found in the tissues or separated from them, it would 
seem important to abandon the designation phosphorized pro- 
teids as applied to these compounds with nucleic acid, and con- 
sider more carefully their true character. Since the protein 
bodies are now rec<^pnized as basic substances, there can be no 
question but that they can form true salts with nucleic acid. 
Miescher showed that the salmo-nucleic acid, and we, that 
triti<x>-nucleic acid is hexabasic, so that at least six different 
salts may be formed by each of these acids with any one of 
the protein bodies. Further, since the proteins are probably 
all polyacid bases, the number of possible salts that may be 
formed is still further increased, and consequently when nucleic 
acid and protein occur in the same solution a large number of 
different salts may be formed, according to the proportion in 
which the two substances exist and the nature and proportion 
of the other bases and acids present. In view of these facts 
it is not surprising that different investigators have obtained 
nucleins and nucleo-proteids with very different phosphorus 
content even when working under apparently simitar conditions, 
nor is the present confusion which exists in regard to these sub- 
stances to be wondered at. 

That, in fact, a great variety of such nucleates can be obtained 
under different conditions from the same tissue, was shown by 
the writer" in studying the protein constituents of the wheat 
embryo. Extracts of the entire wheat kernel contained a small 
proportion of globulin, and also of albumin, which were obtained 
wholly free from phosphorus, while similar extracts of the 
embryo meal yielded a very much larger proportion of the same 
globulin and albumin which, in most cases, contained phos- 
phorus, the proportion varying from an insignificant quantity 
to over 3 per cent. This phosphorus belonged to the tritico- 
nucleic acid, since when the amount of nucleic add correspond- 
ing to the phosphorus content of the different preparations was 
subtracted from their analyses; the remainders all showed the 
composition of the globulin or albumin previously obtained, 
phosphorus-free, from the whole wheat kernel By this inves- 
tigation it is made evident that a considerable quantity of nucleic 

"Report Conn. Agri. Expt. Station for 1899, also Jour. Am. Chem. 
Soc. aa, 379, 1900. 
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acid can combine with a protein substance without altering its 
behavior as a globulin or an albumin. 

That existing conditions determine the proportion in which 
the nucleic acid combines with the protein is shown by the 
behavior of the extracts described in this paper. 

The freshly prepared aqueous extract of the wheat embryo 
is at first neutral to litmus and contains a large amount of pro- 
tein, chiefly albumin and some proteose, t(^ether with much 
nucleic acid, held in solution by the basic protein matter present 
in large proportion. If this neutral solution is saturated with 
sodium chloride, very little precipitate results, but if a smalt 
quantity of acid is added, a large precipitate forms at once 
which contains practically all of the nucleic acid. This pre- 
cipitate is formed by the increase in the proportion of acid, 
since the soluble nucleates, containing a large proportion of pro- 
tein base, can then no longer exist. The new compounds which 
are formed contain a much smaller proportion of the basic protein 
and are no longer soluble in the saturated salt solution nor in 
water. By digesting the resulting precipitate with pepsin, the 
proportion of protein is still further reduced and insoluble com- 
pounds are formed, which are incapable of further alteration 
by the pepsin. These products, which have the properties 
characteristic of "nucleins," are still merely protein salts of 
nucleic acid ; no hydrolytic action is required to separate their 
two constituents; the nucleic acid can be largely removed as 
sodium nucleate by simply treating them with a solution of 
sodium acetate; and furthermore, the protein can be almost 
completely converted into protein picrate by adding picric acid 
to their alkaline solutions and acidifying with acetic acid, the 
nucleic acid remaining in solution as an alkaline nucleate. 

It is evident, therefore, that there is no reason to assume 
that the union between the nucleic acid and the protein is differ- 
ent from that which exists between base and acid in other salts. 

We have already stated that protein nucleates exist, which 
resemble globulins or albumins, the character of the nucleate 
being determined by the nature of the combined protein, the 
globulin yielding nucleates with the characteristics of globulin, 
the albumin those with the characteristics of albumin. In this 
respect nucleic acid behaves like other acids which, in small 
proportion, unite with protein substances to form salts, which, 
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is the writer has shown in the case of edestin, have the proper- 
ties of globulin and are obtained crystalline by dialysis or by 
cooling their warm, concentrated solutions.'* There is, there- 
fore, no reason for considering these protein compounds of 
nucleic acid as in any way different in character from those of 
the other acids. 

Whether all of the many "nucleo-proteids" which have been 
obtained from various cells arid tissues are protein nucleates 
cannot, of course, be determined without a special examination 
of each, but it is not at all improbable that they are such and 
it would seem highly probable that the nucleic acid is contained 
within the cell in salt-like combination. The lack of uniformity 
in the composition of the many preparations of these substances, 
obtained by various investigators, especially the wide variations 
in their content in phosphorus, points strongly to this view of 
their nature. If this be so, the products isolated from the cells 
cannot be regarded as necessarily existing, as such, in them, for 
the proportion in which the protein and the nucleic acid unite 
would depend upon the conditions prevailing at any given 
moment. As these conditions during life must be constantly 
changing, the protein nucleates must be changing also and their 
great physiological importance is doubtless due, in large meas- 
ure, to this fact. 

The high basicity of nucleic acid enables it to enter into the 
formation of a multitude of chemically difEerent products, form- 
ing many different salts not only with one and the same pro- 
tein, but with all other basic bodies, as well as mixed salts with 
the several different bases which may be present. 

As to the occurrence of the nucleins in nature, much the same 
may be said. 

The compounds of protamine with nucleic acid have been 
regarded as salts since Miescher first discovered them and these 
doubtless exist as such in the cell. As to the insoluble protein 
compounds, which contain a large proportion of nucleic acid, 
compared with the nucleo-proteids, the facts are not so clear. 
Certainly the "nuclein," which we obtained in this investigation 
from the wheat embryo, did not exist as such in the tissues of 



"Zeic. f. physiol. Chem. 33, 240; also Report Conn. Agri. ExpL 
Station for 1900, 
28 
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the seed, but was formed during the process of preparing the 
nucleic acid. Whether the nuclein obtained by Miescher, by 
digesting pus cells with pepsin until all the other constituents 
were removed and only the nuclein remained apparently but little, 
if at all, changed, so far as microscopic examination showed, 
represented the unaltered substance of the cell nuclei, or not, is 
not entirely certain, but it is quite possible that it did. Cohn- 
heim** states that the "nucleins" do not occur in nature, as such, 
but are always splitting products of nucleo-proteids. He adepts 
Kossel's and Lillienfeld's view that the nudeo-proteids on split- 
ting yield protein and nuclein, which latter when further decom- 
posed yields protein and nucleic acid. In what way these 
groups are united is unknown, but such facts as are known 
incline him to the idea that the protein and nuclein are combined 
as salts. Cohnheim considers, however, that this is not proved 
and that the formation of nuclein is here left out of considera- 
tion. 

It seems to us that the formation of the nuclein may be easily 
explained by considering the relation of the proteins to acids. 
These bodies unite with small proportions of acids to form salts, 
in which the protein molecule retains its original properties 
unchanged. Thus edestin forms definite crystalline salts with 
one and with two molecules df hydrochloric acid, and to these 
primary salts many of the nucleo-proteids probably correspond. 
Under the hydrolyiic action of acids, the acid capacity of the 
protein increases, the first product, standing very near to the 
unchanged edestin, combining with at least three molecules of 
hydrochloric acid,"* while the total acid capacity of edestin, as 
tested by tropaeolin, corresponds to twenty molecules. The 
behavior of the other native proteins is similar. With the 
formation of the proteoses, the acid-combining power increases 
greatly, as has long been known. 

As the nucleins are always obtained from solutions contain- 
ing relatively much acid, it is highly probable that the acid 
capacity of the protein is thereby greatly increased, and conse- 
quently each molecule combines with several of nucleic acid, 
thus forming the compounds now known as nucleins. 

"Die Eiwesskorper. Braunschweig, 1901, p. 19S. 

"Osborne, Zeit. f. pliysiol. Chem. 33, 225; also Report Conn. Agri. 
Expt. Station for 1900, p. 388. 
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Nothing in this view precludes the possibility that the nucleic 
acid may also exist in the cell in some other form of combination 
than as a salt. It is quite possible that esters may also occur, but 
the evidence in respect to this has not yet been presented. 

The former statements that nucleic acid occurs free in the cell 
are now no longer considered to be correct, and in view of the 
large proportion of protein associated with nucleic acid it would 
seem to be quite impossible that any should remain uncombined 
therewith. 



IX. Relation of Nucleic Acids to Guanylic Acid. 

The conception of the nucleic acids as esters of a complex 
phosphoric acid, formed by the union of four P(OH), groups, 
brings them into relation with guanylic acid, to which Bang has 
assigned a somewhat similar constitution. Both may be con- 
sidered to be esters of a similar phosphoric acid, but differ 
materially from one another in many essential points. 

Guanylic acid, unlike all the true nucleic acids that have been 
sufficiently well studied, contains no adenin ; the pr(^>ortion of 
guanin is decidedly greater and the pentose is probably not 
united directly to the phosphoric acid, but to glycerin. 

Guanylic acid may be called a purin ester of a glycero-phos- 
phoric acid, tritico-nucleic acid a mixed ester of a glyco-phos- 
phoric acid. 

Such decided differences in constitution must correspond to 
differences in their physiological relations. It would seem, 
therefore, to be doubtful that guanylic acid is a constituent of 
the cell nuclei and probable that its physiological relations are 
quite different from those of the nucleic acids proper. 

In this connection it is important to recall that Levene" has 
obtained an acid from the pancreas which had the properties of 
a true nucleic acid, contained both guanin and adenin in abund- 
ance, probably contained thymin, and gave on analysis atomic 
ratios for carbon, hydrogen, nitrogen and phosphorus, which 
were very similar to those found for tritico-nucleic acid. 

"Zeit. f. physiol. Chem. 33, 541, 1901. 
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X. Relation of the Nucleic Acids to the Paranucleic 
Acids. 

Some time ago one of us pointed out the possibility that those 
physiolt^cal phosphoric acids, which were not orthoj^osphoric 
add, might prove to be pentahydroxyl phosphoric acid H,PO,, 
or its first anhydride HgP,0,,'" If this be so, the nucleic adds 
would be related to the paranucleic adds, as both would then 
be esters of a pentahydroxyl phosphoric acid. 

Their genetic relations would lead one to suspect that a chemi- 
cal relation exists between them, for the unincubated egg, which 
contains an abundance of paranucleic acid, but no true nudeic 
acid, contains much of the latter, after the embryo develops. 

Levenc and AJsberg," who obtained from egg yolk vitellin 
preparations containing lo per cent, of phosphorus, were unable, 
in any way, to further separate the protein which the substance 
still contained in abundance, although they used methods by 
which this was readily accomplished when applied to the protdn 
compounds of true nudeic adds. 

They conclude from their experiments, that it is probable that 
the phosphorus is in ester combination with the protdn. 

Osborne and Campbell (/. c.) found that by calculating the 
phosphorus of egg yolk vitellin as PO^, the dementary com- 
position of the remaining part was nearly the same as that of 
the similar part of the paranuclein derived from it, even when 
the phosphorus content of the latter was over five times greater 
than that of the original vitellin, as the following figures show : 




" Osborne and Campbell, Report of (he Connecticut Agri. Expi. Statio 
for 1899, p. 346: also Jour. Am. Oiem. Soc. 33, 413, 190a 
"Zeit. f. pliysiol. Chem. 31, 543. 1901. 
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If four P(OH), groups were united in the paranucleic acid 
in the same way as they are represented to be in the tritico- 
nucldc acid, the ratio of phosphorus to oxygen would be as 
I to 4j4> which is so nearly equal to PO^ that the result of the 
above calculation would not be materially changed if the analyses 
were calculated free from P,0„ instead of from PO^. 

The fact that the paranucleic acid of the egg yolk, which 
serves as food for the growing embryo, gives place during 
development to the true nucleic acids, is strong evidence that 
the latter owe their origin to the presence of the former. 

The experiments of Burian and Schur^* show that, although 
only traces of the nucldn bases are to be found in milk, never- 
theless, there is a great increase in the amount of these bases 
and also of nuclein phosphorus in the young animals which are 
fed exclusively therewith. 

The fact that the embryo which develops in the egg is sup- 
plied with a large amount of paranucleic acid, among the sub- 
stances which serve as its food, and that the growing mammal 
is also furnished with an abundant stiffly of the same, is a 
strong indication that this substance is essential for the rapidly 
growing organism and, as this is furnished in abundance at a 
time when the development of new cell nuclei is at a maximum, 
it seems most probable that the paranucleic acid is converted 
into the nucleic acid which forms a large part of the cell nuclei. 

Whether paranucleic acids occur in plants is not yet demon- 
strated. Wiman,'* according to the abstract by Hammarsten,^' 
obtained a substance by extracting peas with dilute ammonia, 
which on digestion with pepsin, yielded variable amounts of an 
insoluble product, which contained phosphorus and which he 
regarded as a paranuclein. The product yielded "traces" of 
nuclein bases which were attributed to a contamination. He con- 
cludes that legumin is a nucleo-albumin and states that the legu- 
min prepared according to the methods of Osborne and Campbell 
and of Ritthausen also yields this paranuclein. Whether the 
pea contains a nucleo-albumin, or not, cannot be determined 
from the rather indefinite statements contained in this abstract 
and we regret that we have been unable to refer to the original 

"Zeit. t. physiol. Chem. 33, 5s. i897- 

"Upsala Lakareforenings forluindlingar N. F. Bd. a, 1897. 

"Jahresberich fiir Thier-Chemic f., 1897- 
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paper. The statement that legumin prepared according to the 
method of Osborne and Campbell is a nucleo-albumin, is cer- 
tainly incorrect, for in the purified preparations which we 
made from several different seeds we were not able to find 
any phosphorus whatever. 

It is quite possible that nucleoalbumins may also exist in the 
pea, which, together with the legumin, are extracted fr(Mn the 
seed by dilute ammonia. It is, however, certain that legumin, 
when properly prepared, is a true globulin and not a nucleo- 
albumin, as Wiman supposes. 

It is indeed probable that true nucleic acid compounds exist 
in leguminous seeds, possibly tc^ther with paranucleic acid 
compounds, for these seeds, which contain no true endosperm, 
consist chiefly of an enlai^ed embryo in which the functions of 
the embyro and endosperm, of such seeds as wheat, are united. 

That nucleo-albumins occur abundantly in seeds is certainly 
not true, and the repeated assertion that such is the case, founded 
on the uncertain experiments of Wiman, has led to grave errors 
and much confusion, respecting the true nature of their protein 
constituents. 

XI. Conclusions. 

1. The embryo of wheat contains a relatively considerable 
quantity of nucleic acid, for which the name tritico-nucleic add 
is proposed. About 3.5 per cent, of the commercial embryo 
meal used in this investigation probably consisted of tritico- 
nucleic acid. 

2. On keeping, the meal undergoes a change so that the unal- 
tered nucleic acid is obtained from it in diminished quantity or 
not at all. 

3. Tritico-nucleic acid has the properties of the true nucleic 
acids of animal origin, but is less soluble in water. 

4. Its composition corresponds to the formula Cj,H„N,,- 
P«0,,. It forms acid salts with potassium, sodium or ammo- 
nium, which are readily soluble in water with a strongly acid 
reaction to litmus. In consequence of this, it is impossible to 
make preparations of the acid wholly free from base. The lack 
of agreement between the analyses of nucleic acids, heretofore 
published, is largely due to this fact. 
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5. On hydrolysis with acids, tritico-nucleic acid yields one 
molecule of guanin, one of adenin, two of uracyl and three of 
pentose, for every four atoms of phosphorus, and also an uniden- 
tified basic body. 

6. Silver tritico-nucleotinate contains six atoms of silver for 
every four of phosphorus, from which the free acid is supposed 
to contain six hydroxyl groups. 

7. The constitution of tritico-nucleic acid may be represented 
by the union of four P(OH)s groups in which the four a.toms 
of (rfiosphorus are united by three of oxygen, and all but six 
of the remaining fourteen hydroxyls are substituted by the 
groups named, thus forming a complicated ester of penta- 
hydroxyl phosphoric add, an acid unknown in the free state, 
but which Stokes has shown forms stable esters. 

8. By a brief hydrolysis with dilute adds, all the guanin and 
adenin are split off and, at the same time, about one-fourth of 
the phosphorus appears as orthophosphoric acid. By dilute 
alkalies, the purin bases are not easily split off, but orthophos- 
phoric acid is rapidly and abundantly formed, 

9. After a brief hydrolysis, in acid solution, a complicated 
phosphoric acid remains which contains no guanin or adenin and 
only two pentose groups for every three atoms of phosphorus. 
The composition of its barium salt indicates that it may be 
formed from the nucleic acid by splitting off one of the 
phosphorus atoms, to which are attached the guanin, adenin 
and one pentose. 

10. Tritico-nucleic acid resembles the nudeic acids of animal 
origin, in that it contains the purin, pyrimidin and carbohydrate 
groups, together with phosphorus. The purin groups are the 
same in the animal and vegetable acids, but in the former the 
pyrimidin and carbohydrate groups are represented by thymin 
and hexose, in the latter by uracyl and pentose. 

11. Tritico-nucleic acid closely resembles, and may be identi- 
cal with, the nucleic add of yeast, since both contain uracyl and 
a pentose and appear to have tiie same ultimate composition. 

12. Tritico-nucleic acid resembles guanylic acid, in that both 
may be represented as complicated esters of a phosphoric acid 
formed by the union of four P(OH)5 groups, but otherwise 
they present marked differences, which indicate different physio- 
logical relations. 
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13. The conception of tritico-nucleic acid as an ester of penta- 
hydroxyl phosphoric acid suggests a chemical relation that tnay 
possibly exist between paranucleic acid and the true nucleic 
acids, for the organic part of the paranuclein of egg yolk, as 
one of us has previously shown, has nearly the same composi- 
tion as that of the organic part of the paranucleo-proteid from 
which it originated, as is seen when the analyses are calculated 
PO* free. (Four P(OH), groups united by three oxygen 
atoms contain P : O : : i : 4j4 ) ■ 

14. The protein compounds of nucleic acid may be regarded 
as protein nucleates, those containing but little nucleic acid 
united with much protein forming the nucleo-protelds, those 
with much nucleic acid and little protein forming the nucleins. 
Tlie proportion in which the protein and nucleic acid unite is 
determined by the relative proportion of bases and acids present 
in the solution at any given time. 
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